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; e3en4d0 6TnH16 August 2002 I?OTENTI ATI ON OF BIOCI DE ACTIVITY USING A
DI ETHANOLAM DE FI ELD OF THE | NVENTI ON The invention relates to conpositions
and methods for controlling the growth of S mcroorgani sms1®August2002ty of
substrates and in aqueous systens. Mire particularly, the invention rel at es
to a conbination of at |east one biocide with at | east one diethanol a]w

where the di ethanol am de potentiates thg_biocide's bioci cﬂmmmmm ,""um
BACKGROUND OF THE | NVENTION A | arge variety of comerci al
agricultural, and wood materials or 10 products are subj ect tfsie6

m crobi ol ogi cal attack orp (?f“ﬂﬁ‘?‘ gﬂ(m lﬁbl‘iﬁd}ﬂé y destroys thei r
econom ¢ value. Exanples o (Jfrﬁlflh: @LAP{ ucts i ncl ude surface
coatings, lunber, seeds, plants, Teather an The vari ous

t enperatures at which such mat erraIs or products are rranuf actured, stored,
or used as pERILD @F THEINVENTIONI C characteristics nake them susceptible to
growt h, attack, and degradation by common m croorgani sns such as 15 al gae,
fungi, yeasts, aHy ipgstieyiclates theasepopitiersgod gatipdnipr eanprobagithraroutiobd duri ng
manuf act urki r s)
b1 pos. cati DRl ion WHaY bl B PAASRER sgouRREY B SoflibymhEBET)
mat eri al oringerddnctlates tora cemhmplhm oflaylepsubrid tpdaddeopiémat st cmndlertlmoblmwrees of

k d obj
20 Aqueous. YYEPDRfGORRE el GRS fE%Bwe%t bBotEPBY ol ogi cai orowch.

attack, andp ouUNIM Fm N¥ B systens may be fresh) brackish or
saltwater systens. Exenpl ary aqueous systems i nclude, but are not limted

to, |atexes, sur“l"é”cf@ea‘f?f@ty of Pappsizh industagl gagricpliussl sandrod paatesiels or adhesi ves,
star Ches)lo"‘ﬁ%ﬁ%ts e le?écf‘t%rmlmio‘fdgftéél RBceeEadatioh Whith dic Y (9%9&1%23 thg?t al
working fluids, cooling water, wdste water) process water, aqgueous

emnul si ons, wuemws/at!let Engmitssof se@amtngﬂsammgm mohé¢ srpﬁapmoauogrsphlmbtsn, ons,
and resins a ut.i o or | ons. These
systens fre%qe(&geiyﬂa%&elga %laﬂg %Cts i v \)’}\rlf)lér{empeé%re "\ﬁg Fe A" or gani c
mat eri al cap®dugs arbmzmutbcdned arred, ofnmmm&tedsltheﬁunmadc f:lm‘radnarﬁt‘x&sbhmsogi cal
growt h and fhhus att and e%:l algatégn. M, cr.obi ol ogi cal radatLon of
aqueous syst SHEUREIH Wgr%‘% & cgradatipn by co mgro FBHEYR8%ich as

| oss of vissealgad, Fiyngi, Jadsts SidpatteR4) TheRinferbbreRARhEnBARY ifitroddesd ®amned pH

enmul si on breaki nq _col or change, and %yl I | ng. Additionally, mcrobiological
det eri or at | Bygnufactyzgn gAl!iQﬁ@t ing 1 ppocess cfﬁé?fﬂ@ ta pisttenks, Ripas. equipment, @il i ng of
the rel at edpyaiRr TH 2139 bS ¥tdoBiBed I purrps
heat exchangers) an ||Se |n§’§ heeatwrmrggE'Ss"?rdy hg&hup&ug‘g&ndg)pg?égw an

ot her siml multsalmmmsgs mgcdlreureebrmkag@nalfro@ shenporgeooviog sateriblivgth n
agqueous systeng. arly in 5 aqueous industrial process fluids) is
slinme forrratEl on. m@?ﬂ’r‘% #JOI‘HB.'[I on can occur in fresh, brackish or salt water
syst ens. 29| i me chmdosat systefns awtalse thighbypambjett3o ﬁﬁcrmxabgleilmﬁ,rﬁmcﬁ aler s and
debri s. ast r ubbery, 0 | i ke, or hard, and may
have a char g% %ngg‘h %’é‘%‘?‘tﬂébﬁywﬁa@rbt ﬁ%ﬁh b, °k6€|?‘f°lré?1@ﬁ’ferts¥%"rﬁst hat of the
aqueous SySERémplt un&hs ?&tefr@ fiBhslie, BRI Gre MbONHRIRAIE TAtSHHES, m&htt@qlsbamtss
formation are ﬁ“ mari | fferent species of 10 spore-form ng a

nonspor e- f oFtAP aerbaleel@mra adhesives.starches, yraxespproteins cathulsifying a@ﬁntbadllécrspa whi ch
secrete gel 3tJdpg c Sline

m cr oor gani gm; aFZ%é#ﬁ%F %ﬁﬁld{ gﬁ%‘r’t@%@ﬁﬁ% ért{_a?egcp??c%F a‘Pr%tﬁrfg ueg‘t‘sungi of the
mol d t ype25 ymabtorxs,aqrxboyemagéxitd(eommgmeonésbumoh@dsiﬁa&, stidatbgirss i n

producti on buI and ot he roblens in industrial
wat er syst e%s %%%\}3 ‘%ﬂ%&giﬁ‘é‘ﬁ{‘%ﬁwg SIPH W“%@“%‘?"ﬁc&h%% syptemes frraustysed to
prevent ni ceothinhagiven lardebRburd Stvi43¢ afd oﬂgﬁtﬂyﬁxtt@hﬂlca&trﬁg;tﬁém to beAW Material s,
and products. Exanples o such bioci des include: TCMIB fornul ati ons,

cont ai ni ng UMM ellwsuised formiseshiniegieal Epitnand hyisratankidng degredaimeMVTB) |

prevent. bi of og) c oo Pac PRy CRAAEES AR AR HEP Rl RaCRBTRES e,

aqueous s3PeblemsTOOT B losssoflviseositysgd fcﬁrmandmn dujsdtiohatlle doe, dedreed ;;Hﬂ COﬂt rol
for over 20 own to useful in controlling bacteria and
fungi in var%ﬁgﬁs'sona’dﬁgw L%Faér&s aé?ﬂée;) c%‘fﬂ‘r‘é‘?"@bél"f‘@mg’\?&grca cgeTioFaAR Buck man
Laboratories, Inc., Menphis, TN, under the tradenames BUSAN 30WB and BUSAN
1030 as a 30% acti ve i ngr edi ent. The 25 preparation and use

2- (t hi ocyanonet hyl -t hi 0) - benzot hi azol e as a m crobi ci de a u@mg mﬂmmm tive
is described in U S Patents Nos. 3,S20,976) 4,293, SH9, 4

4,595, 691, 4,944,892, 4,839,373, and 4,479,961 give exanpl es tsfoo00z* ?

m crobi cidal properties of 2-(thi ocyanonet hyl t hi o) benzot hi azole. U. S.

Patent No 5 413 795 descrr bes corrposr t| ons havi ng TCIVITB adsor bed onto a
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i \' I ~N. ~H Propi conazol e, al so known as

(RS)-1-2-[(2, 4-dichlorophenyl )-2-propyl-1,3 dioxal an-2yl methyl]-1

H 1,2 4-triazole, is one commercial biocide which has beenjsaguitbgohave a
reasonably good toxicol ogical profile and biocidal activity. Propiconazole
is commercially avail able from Buckman Laboratories, Inc., Menphis) TN, for
exanpl e, as a fornulation containing about 24% actives under the tradenane
BUSAN~ 1292. 10 Propiconazol e has the fel-l owi ng chem cal structure: N NJ W
OCHZ ~ ~ O O CH3CHZCH2 O her biocides include potassium

N- hydr oxymet hyl - N-net hyl thi o¢carbamate, a 30% active ingredient in BUSAN 52
product andob2dyeennsysemawadicavsy doiding phibaceiedd vat3Qodinigisysen, Mai@dhgnt i n
BUSAN 90. Tﬂﬁ@cg&qﬂg?tw& are av§i | abl.e from Buckman Laboratories, 15
Menphi's, TN Despitectharai@pyRed cxpangsisnangrirelipsshealingiiysiems. scaibbipast ant | y
seeki ng nor. eystanst argifdtiee kinMRr §y@@R301 ogy which of fers equal or better
protection at |ower cost and | ower concentration. The concentration of
convent i onal bi otPYRE ohKsatiqnable phenomsprsrfgrumgng inaguessnsysteosimrticafarlgiich use,
can be r.elsabgieglidind ant: t in the search for cost-effective
16 August 200 b é“?“&ﬁ%? ’c’:’:c’géeggh%ﬁg’l’?JJ‘Z&tfﬁ@é‘ﬁ‘r"a%‘f"&%%gf’a‘&“&? RSP Beltegly ¢
reduced envbragkipheortsalt watepsistemnst Bbme aaristfof tmeedadeflosits Of Afck@BtahspRaReOf t he

bi oci de per B 5 wel ght UMVARY OF THE | NVENTI ON I n view of industry's
search for ?rr:r)Hr]aeetog%l)@k 913?' P%gtf'f’% pﬁﬁ%@i’b]i;&’é': tapigea-ksy erherp Andopmehiaye an 5

i mpr ovenent clorateristit wraBiiraple@duCthst iOdi fioYeROEdnt 88t of TS, héb\a%sts'le&ﬁ LWRi@les to a
met hod to i?cregs the effectiveness of a biocide. ‘(I]hi s riet hod appli1es at

| east one biBtFYe ctporgapiswg inyqlvedjindtsermstiamare primerily diffepent spaties of  aqueous
syst em suloj -foPming @nd hOWhSre P rmith 1930 i et hanol ani de is
applied in g?n;rmur?t@ gf fecti Sg to gf%aggégg;gmt%ﬁgﬂ%{ag@%%f}oggs[ ‘igj\}’la%mof t he

bi oci de. Th&hichsesrsiagelesinons subltenct@thbi cpwéloponsintdse thedelit IStineIndtfosi@aiishi eves
superior bi ggi Yy bl concentratjons and | ower cost than the
bi oci de al oneé g‘gggﬁg{ah#h%?{%%c%bg’\é@%’é?n%é? ‘g‘gk&td#’e B IR aYsRYrand yeast-like

di scussed ab@wesmOBingnodubiesrpinlds of produetiorand Rhused pligping, BERing Al Bfhkdal

conposition e conmposition contains (a) at |east one biocide and (b) at
| east one fgﬁogymﬁérf%&éﬁ%&tll‘?@%fsgme. 15 In the conposition) the biocide (a)

and t he diSet hanoVaisuseheligal SR winla€ 6Rbiked Hivéb&eR TR 3 ive to
control the %rowtrh of .at | east one m croorgani ﬁd@%ﬂrg?ﬁ%ﬁ%}%@%m of the
i nvent i on pfEviRLn Ll industey SYYPM &t materiali gnd predustso lixhmples of sutickiodidgani sm
on a substrakmrde;This method contacts a substrate susceptible to the growth
of microorganisns with at |east one biocide and a di et hanol ani de. The

bi oci de and 20 dF@IEBHemuldtives, aprtaiping sherfungicide2-(thinkjanadetayiig)t ef f ective to

control they . 10 M. Cr.oor gani on.the substrate. The
conbi nati on %{Z&%?Qééggg?’g‘%ﬁhhagﬁﬁoﬁ%%g’eg%c%‘fgﬂ)vﬁ@ﬁ?'b R Esed 1R WP may be
used for 28oprevent biolegicahfoulingy itictuding bitfih and iy fffkation, il A4giROuSsyS¥R¢ ems.  Thus,
anot her enbggmas f the 'nventi.cin .E}r ovides a nethod for controlling the
growth of 25-m croorgariseder mdusirial mitreprgamsmn contiof for pyas 2@ yesrs. SEHERR isi ng

growt h of akmivartobe geilHitonlidilmg BRdtéHAhnl RBB] & vhiibus g%b\‘?gé’@ﬁé? %;?ﬂsm th at

| east one bi oci de ? d at | east one di et hanol am de a i oci de and
the di et han®i™¥Rseial

nad ¢

Wivailge femBuyckman kabetstavies) IngyoMetnphis,f BN, tundee theo cont r ol

the growt h @idefimdsEAKAIGH e | p 0t he eous gyst The bi oci de
and di et hanol ani gjes conbi nggﬁg}&@}fﬁg ﬁe ]é%}é&nﬁa??/'?%gﬁ%%a%wneﬁﬁeventi ng 30
the ni cr @8i BeRAationland usead2-(thieyrmaatlybthio)Hensbitti £4oick aniiQBbiofie Xafd OUS types

f terials.: 1 h as. | texti| I p, d

oaper boar o reanui?ll BlRUEH .S oo SiNiire A FSitsncr bad o i sl @ar af

product s suﬁﬁwmseemmodm,mmW%ﬂ&g&&%ﬁdimbi&m Jﬁaﬂme@?%i on may be
e a

used in var'%_gtgs indus%ri al _processes us to prepare or ‘manuracture these

products. ACCEIPGYHGRGthythienbenzgtiazolenblet PatenttNo. 513,725 daseribes compositiphy t he

conbi nat i Onhdvén I . L.C r,gani sns in such

i ndustrial product S?E?g%/'@hﬁegt%eﬂr%i a#lsla)garrmf)rf g@gggggs_ureg ‘*ﬁcﬂ)‘g°f‘5?58@6‘r“%ar&nd ot her
f eat ur es S3n@ceraeraled heein byfrefefvecd. nvent i on wi || be nade nore apparent from
the follow ng detailed description and preferred enbodi nents. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The invention relates to a nethod to increase
the effectiveness of a biocide. This nethod applies at |east one biocide
and at | east one diethanolam de to a substrate or aqueous 10 system subj ect
to the grom h of mcroorganisns. The diethanol anmide is applied in an anount
effective to increase the biocidal activity of the biocide. According to
the invention, the conbination of a biocide and a di et hanol am de

denonstrat es an unexpected, enhanced biocidal effect. That is, the

conmbi nation of a biocide and a diethanol am de achi eves superior biocidal
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According to the invention, c$ntro| of the growmh of a mcroorganismon a
substrate 20 or in an aqueous|system neans control to, at, or below a
desired | evel and for a desired period of tine for the parqﬁgﬁkaaz%gﬁstrate
or system This can vary fromthe conplete prevention or inhibrtion of

m crobi ol ogi cal growth to control at a certain desired |level and for a
desired tine. The conbi nati on of biocide and di et hanol am de descri bed here
can, in many cases, reduce the total m e¥obiological count to undetectable
limts and maintain the 25 count at that |level for a significant period of
tinme. Accordingly, the conbination nmay be used to preserve a substrate or
system The effe%%‘h% wivonmpaenipeicediticalg enixhiretdié -chinpd 2 Aadthyea- of a bi oci de
and a dieth i de pe ary,to achieve the desired result will|l vary
sonewhat de%gﬁggﬂgl%HH§ﬁgﬁéﬁﬁg%Fﬁwgﬁ%FOHHHBWhéﬂgﬁ@4@nﬁ?@°bé“ﬁﬁ@%bcted, t he
condi tions $metrurh criobbiadidgiseinthe il arkpap@ihduet. Ak athbiPs a6 rec&'ﬁﬁ]eh{ib% tﬁeQr ee
of protection.d ired.wﬁﬁr,a particul ar application, the anount of choice
may be det ef‘cfﬂtrﬁg °t52 prsLitungidn atst-based pApeconiingsndeasting sompanents.t Kathorl B
August 2082availeblt [ERIRGR fHal ' f te o stem In
general , an_effective aﬁ%ﬁgghagggﬁgkhgﬁgﬁﬁég%gﬁgségﬁ%g§%#%3héﬁ 0. 0001 %
to about 4%-fRerargriesgylemphiadIN BIHAN®Q 0008 cottaino 1.2k by wightof Mt Bndqueous
systens, -an ' t. pay. range from apo 0.5 to about 5000 parts
per mlli on?‘géf%‘ﬁ’gwﬁ}/gg‘% gﬁgg S)/“H?%‘H?%‘g‘&f' é S“Mhiveim%wsgh%@fsalm |1 on
of the 5 agsiBousessystem and nost preferably from about 10 to about 25
parts per million. Simlar anounts effectively control slinme formation. For
slinme control) effective anmounts preferably range fromabout 1 to about 200
parts per mllion, and nore ptegerably, from about to about 25 parts per
mllion of the aqueous systemgzand in sone casez:agf owas 0.5 ppm 10 In a

preferred enbodi nent, conbimatyi ons of a biocide/and a di et hanoi anmi de are

t hose conbi nati ons havi ngra~yef gl rati o of bio ';KPTcmgiethanolanide from
about 99:1 to about 1:99. More preferably the weight ratio is from about
60: 10 to about 10:60, and ®®st preferably, fromwabout 50:50 to about 25:75.
The wei ght ratio may vary depending on the biocide,. the intended use, the
m croorgani smencountered as well as the particular material, 15 product,
or systeqhto whi ch the conbination according to the invention is applied.
The conbi'Rat i on Bspnogolsj Bbiome-2smittoproptine i iadiall BrorbpolnayvailablappMivedCIDEGR

variety of g i ' sses_far m cr.oorgani smcontrol. The
corbi nat i o o Qe oo NGRS I Bronb S e e Gveh e

bi oci des t rraductionfiily waste dnjéction welly) aiid withipiap aﬁqﬂ,ﬂ;ﬁ&{ e chSnied] S6THS above,
such industyle Ol@plude, but are not limted to the | eather 20 1 ndustry,
the lunber 1 ndustry, the papennaking industry, the textile industry) the
agricultural industry, and the coating industry. The conbination of a

bi oci de and a di et hanol am de nay al so be used with aqueous systens such as
t hose previously discussed which are suljj®ect to m crobiol ogical attack and
degradation. The probl ens caused by°m &fogi cal attack and
deterioration in these various applicat gens has been descri bed above. The
use of the 25 conbination of a biocige aiMi,a diethanol ani de according to
the invention to control the growh of m croorganisns in particular

exenpl ary applications is described below. The invention also relates to a
net hod f gk contrfééjﬂ% the growth of m croorganisns on various substrates.
The met hod conpriB%s HB“’E'F&H Byl easbamate. i [RBC gaw bbehtringddran Tmgdlichiial t 0

m cr obi ol agieadrk, jijoTw a ik Qe nd a di.et hanol am de)
descri bed 30 above. T%%Q{ﬁn%tge%g%%ﬂgﬁcmc&%é%gr&%n d"ergaﬁ? §oalpL cuppositigns,
conbi ned arftihts Remt Esmulationso IRB isrdidclosértingl. S\itatenORoa 8,92 B8F0 ardFe219,875.

m cr oor ganipp e., Preferably) the nethod 16 August 2002 may
BCGis fhtp ‘?olﬁ)'mrié Jh%ﬁ]ﬁ:tal fgmslg

be used to elimnate or eve fantially all nicrobiological growth on
the substrate. As discussed above, the biocide and the diethanol am de may

be applied together or as separate conpositions. Preferred applications of

this general nethod are discussed bel ow In the leather industry, the
conbi nation of a biocide and1a<gEethangl m de may be used to control the
grow h of m croorgani sns on a hide duringa I process. To achieve

this control, the hide is contacted with a ‘conmbi ned anbunt of a bioci de and

a di ethanol anmi de effective toicontrol the gromh of at |east one

m croorgani smon the hide. The conbination of the biocide and the

di et hanol ani de may be used in'the tanning process 10 in sinilar anounts and
manner simlar to,that used to apply other biocides used in the tanning

i ndustry. The type of hide may be any type of hide or skin that ‘i s tanned,
for exanpl e cowhide, snake skin, alligator skin, sheep skin, and the I|ike.
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(4) 2-brono-4'-hydroxyacet ophJ;none as BUSAN 90. 3. | Diethanolamdes (1)
N, N-di ethanol tall oil fatty am de; and 25 (2) diethanol am de of Century
MO-5. 4. Gowmh Media (1) Antibacterial Test: NaCl, 8.0 g5 Aabtk0862 1.0
g; tryptone, 1.0 g; D water) 1.0 L. (2) Antifungal Test: 30 |ICH2P04, 0.7
g; MyS04 7HzO, 0.7 g; MiS0~7H20) 1.0 nmy; 16 August 2002 -16 NaCl, 5.0 nmg;
FeSCa 7HzZO, 2.0 ng; ng; NH4NO3) 1.0 g; G ucose, 10.0 g; Procedure: 5 ZnSQO ,
7HO, 2.0 DI Water, 1.0 L. 5 m: of growth4sredi um were suspended in test
tubes, and the culture medi umwas autoclaved at 121'C for 20 m n. Biocide
stock aqueous solutions were édded in each tube to give the desired

bi oci de- di et hanol am de concentrations in parts per mllion. No biocide was
added to the contgel es. |, tube re_inocul ated by adding 0.1 m of

i noculumto gi veh?%%‘%?;e%?i‘r&?’&l%’ﬁ&‘ém i% 2B RITRAtIVE PrAebiaaids in afueshndystedo6
spores/ m f end brumgadrovsasbstrateAfis €kcidLd 8AGK. i NL9 1, re shaken
vigorously tp mix the contents thor ougﬂgeﬁﬁ%ih:"ﬁggdﬁgg%%“%%é%?ﬁe pl aced
at 37" C for CEW'F%&WH%YIIP@&t and at 28 C for antifungal test. Bacterial
growt h was checked after 5-7 days and fungal growth was checked after 10-14
days. The M C of each biocideiand di et hanol am de acting alone and in

conbi nation was 15 determ ned.on a grow h-no-growth basis. Tables 1-16
present both the | owest concentrations-aof eagh biocide and diethanol am de
separately for which there was no grow h, "anm t he | owest concentration of
bi oci de i ¥ conbi nati on with di et hanol am de for¥%hich there was no growth. A
plus (+) sign represents the presence of fugal or bacterial mat and a m nus
(-) sign represents the absence of fungal or bacterial nmat. The only tables

20 whi ch denonst PENBAa 22eDibraio-2hitabpropioRaniiab) BBN?AQ@Qaﬁ?M?g«%@ oy h

di et hanol am ntury .. > .and N, N-di ethanol tall ol y am de had a
neutral ef ng%'géaciocﬁﬁm &‘yg@?ié\g] HdBucknyayy Labpeatagigs Memphise TNas thetphaduct

pr opi conaz oBUSANES94) IDBREX 6 2K ' I dovd ty within the
concentratign range tested, f&éé%gh&gsggﬁgﬁdﬁgﬁﬁgpaf\éu*/gﬂ&?fé?c%ﬁ’k -0 7
Tabl e 1 ConBiReiitRspubt andpapeudndusype RS AN®I Sdtchatain 20% b¢ wafghCermBINYA M- 5

agai nst A0 {t§ 4cHiQé i Bhdaraht ) ] . wt h BUSANUR Di et hanol am de G owt h
1292 (ppn) 1292 (B’pn) 5’%)%frﬁm?%pwlgg’l%ﬁiﬁ‘°gi%0+zozo +200+2050 +400+20100
+10600+20200 +800- 20500 +010+4010 +020+4020 +050+4050 +150100+40100
+0200+40200 - 0500+40S00 -510+6010 -520+6020 -20550+6050 -5100+60100
-5200+60200 -5500+60500 -1010+8018- 098020 -1050+80S0O -10100+80100
-10200+80200 -10500+80500 - 16 AW 18 Tabl e 2Conbi nati on of
BUSAN 1292 wi th di et hanol ani de of Century:M*Bagai nst Ps.
aerrtgirrosaBUSAN~ ‘

Di et hanol am deGr A =i.0l am.de h1292( ppm 1292( ppm 5( PPm) ( PPmM
1000+80010+2000+%%§3@+§% s breephe 18%r292mm5mmsoosoo+01
0+80Q10+0208i2OE06 Gred Dacks Therhat He( @QQN%Q&}9Qt%§9ﬁ%§9§§gg¢10010-
+100010+1oog%é§?%g%%g1 05o+;g)2850+10010 +1000100+100200+100 $100500+10
00500+20010% T % !PQ‘E‘E) W oh tribromupbeml 500100+2000100+200200+200020
0+200500+2000500+ 16 August '2002 -19 ¢kabl e 3 Conbi nation of BUSAN 1292

with N, N-diethanol tall oil fatty apgjdel against A niger BUSAN
D et hanol am de G owt h BUSAN Di et hano @- Howh 1292 (ppm .1292 (ppm S
|
B3

(ppm (ppm 10 15 20 25 50+2010 +100 ) +200+2050 +400+20100 +600+20200
+800- 20500 +010+4010 -020+4020 - 050+40%0~+0100+40100 +0200+402D0
+0500+40%90 -510+6010 -520+6020 -550+6GH0 -5100+60100 -5200+60200
-5500+60500 -1010+8010 -1020+8020 -1050+8050 - 10l oo+sol oo -10200+80200
-10500+80500 - 16 August 2002 -20 Tabl e 4 Conbi nation of BUSAN 1292 with
N, N-di et hanol tall oil fatty gnide agai nst Ps, aerugi nosa

;BtJSA#;\fODBSt hanoIEé'ﬁiOUlg&mimbfh HANDY-eid) arB aiso@ia M 31202 PRBLIE2ERPM 5(Ppm
pp it . .
~+5oo2o+so6%8%%"8@@‘%@6‘&?%Wﬂﬁﬁ‘iﬂm‘bmw%emmmmmmaﬁo 10+020+80
020+050+80(aeediirochof;+ &AL R Q A +100.10+1 00010+10020+1000
20+2010050+410Q050+1 ,0100+1.008%08@?%%%%%1%%%5%%%?’8@?%+]%g’00500- 20010+200010
- 2520020+20589 ¥ Bereb0e-3000 53 2ibb k(iR I (5peaaBONRAMA RODRRGGNE HRRSE ~"NNT NN
16 August 2002 -2 | Table 5 Conbi nati on of BUSAN 1030 with di et hanol am dc
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bi oci de. 2. A method according-to Claim1, wherein said biocide is

e 'Y T T T 1 L T 1 M Bo- ——a




propi conazol e, 2-brono-4'- hydr!oxyacet ophenone, sodi um

2- mer capt obenzot hi azole or a m xture thereof. 3. A nmethod accotjding to

CGaim1l, wherein said diethanolamde is a C,z-Czz fatty aciélAugust2002

di et hanol am de. 4. A nethod accot;ding to Caim3, wherein said C, 2-C22

fatty acid conprises stearic acid, palmtic acid, olei ~ acid, isooleic

acid, linoleic acid, or a mxture thereof. S. A nethod acco ding to Claim
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m croor gargn.ﬁ{?mgf'éecﬁ@étrreg@% ac;corgi F"% to ClaimZ2Z4, whereln sai Diocide is
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10 In a preferred embodxmcnt, combinations of a biocide and a diethanolamide are
those combinations having a v;/eight ratio of biocide to diethanolamide from about 99:1 to
about 1:99, More preferably the weight ratio is from about 60:10 to about 10:60, and most
preferably, from about 50:50 to about 25:75. The weight ratio may vary depending on the
biocide, the intended use, the microorganism encountered as well as the particular material,
15 product, or system to which théc combination according to the invention is applied.

The combination of a l’;iocide and a diethanolamide may be applied in a variety of
industrial uses and processes fbr micfoorganism control. The combination may be used in
place of and in the same manner as other biocides traditionally used in thé particular
industry. As discussed above, such industries include, but are not limited to the leather

20 industry, the lumber industry, the papermaking industry, the textile industry, the agricultural
industry, and the coating indusfitry. The combination of a biocide and a diethanolamide may
also be used with aqueous systfems such as those previously discussed which are subject to
microbiological attack and deéradation. The problems caused by microbiological attack and
deterioration in these various applications has been described above. The use of the

25 combination of a biocide and a diethanolamide according to the invention to control the
growth of miéroorganisms in pianicular exemplary applications is described below.

The invention also relaies to a method for controlling the growth of microorganisms
on various substrates.. The meihod comprises the step of contacting a substrate susceptible
to microbiological growth or attack with a biocide and a diethanolamide, as described
30 above. The biocide and dwthanolam:de are present in a combined amount effective to

control the growth of at least one microorganism on the substrate. Preferably, the method
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10 in similar amounts and manm;:r similar to that used to apply other biocides used in the
tanning industry. The type of hide may be any type of hide or skin that is tanned, for
example cowhide, snake skin, alligator skin, sheep skin, and the like. The amount ﬁsed, to
some extent, will depend on the degree of microbiological resistance required and may be
readily determined by one skilled in the art.

15 A typical tanning proc;‘,ess compriseé a number of stages, including, but not limited
to, a pickling stage, a chrome@-tanning stage, a vegetable-tanning stage, a post-tan washing
stage, a retanning stage, a dyéing stage, and a fatliquoring stage. The combination of a
biocide and a diethanolamide may be used during all process stages in the tanning process
in addmon to those stages whiere a known microbiological problem is occurring. In each

20 stage, the combination of a biocide and a diethanolamide may be a component of the
appropriate tanning liquor apPhcd to the hide undergoing tanning,

Incorporating the bioczide and a diethanolamide in a tanning liquor protects the hide
from microbiological deterior%ation during the tanning process. Preferably, the combination
is uniformly dispersed, e.g., under agitation, into an appropriate liquor to be used in a

25 tanning process. Typical tam;ﬁng liquors include, for example, a pickling liquor, a chrome-

tanning liquor, a vcgetable-tmgming liquor, a post-tan washing liquor, a retanning liquor, a

dye liquor, and a fatliquor. This method of application ensures that the combination applied

to the hides protects against microbiological attack, deterioration, or other microbiological
degradation.

30 In a somewhat analogous nature, the combination of the invention may also be

employed to control the growth of microorganisms on a textile substrate in a textile
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diethanolamide may be accomplished using means known in the textile art. To control
microbiological growth, a textjle process generally dips the textile substrate into a bath

10 containing a biocide, alone or tz;vith other chemicals used to treat the textile substrate.
Alternatively, the textile subst%ate may be sprayed with a formulation containing a biocide.
In the bath or the spray, the co;nbination of biocide and diethanolamide according to the
invention are present in a combined amount effective to control the growth of at least one

microorganism on the textile substrate Preferably, the bath and the spray are aqueous-
15 based compositions.
To preserve the value olf its raw materials and products, the lumber industry also
must control the growth of micéroorganisms in order to prevent microbiological degradation
of lumber. The combination of a biocide and a diethanolamide according to the invention is
- effective to control the growth of microorganisms on lumber.
20 The combination of a bﬁocide and a diethanolamide may be used to protect the
lumber in similar amounts and!a similar manner employed for other biocides used in the
lumber industry. Contacting llimber with an effective amount of the combination may be
accomplished, for example, by spraying the lumber with an aqueous formulation containing
the combination of a biocide and a diethanolamide, by dipping the lumber into a dip bath
25 containing the combination, oriother means known in the art. Dipping the lumber in an
aqueous bath is preferred.
The biocide and the dieithanolamidc are preferably uniformly dispersed in a bath (for
example, by agitation) prior to the dipping of the lumber into the bath. In general, the
lumber is dipped into the bath, raised, allowed to drip dry, and then air dried. The dip time
30 will depend, as is known in the-art, on a variety of factors such as the biocide, the degree of

microbiological resistance desiked, the moisture content of the lumber, type and density of
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amount effective to control the growth of at least one microorganism on the seed or plant.

This contacting step may be accomplished using means and amounts known in the

10 agricultural industry forbtheﬁé biocides. For example, the seed or plant may be sprayed with
an aqueous formulation conta?ining the combination of biocide and diethanolamide, or
dipped into a bath containing zthe combination. After being sprayed or dipped, the seed or
plant is generally dried by means known in the art such as drip drying, heated drying, or air
drying. For plants or crops, the combination may also be applied using a soil drench. Soil

15 drenching is particularly advaintageous when the microorganisms of concern inhabit the soil
surrounding the plant. |

Yet another aspect of %the invention is a method for controlling the growth of
microorganisms in an aqueous system capable of supporting such growth. The aqueous
system is treated with a biociéie and a diethanolamide such that the biocide and

20 diethanolamide are present in a combined amount effective to control the growth of at least
one microorganism in the aqéeous system. This includes controlling, and preferably
preventing, slime formation m the aqueous system,

Examples of various équeous systems include, but are not limited to, latexes,
surfactants, dispersants, stabiiizers, thickeners, adhesives, starches, waxes, proteins,

25 emulsifying agents, celluloseiproducts, aqueous emulsions, aqueous detergents, coating
compositions, paint composit‘iions, alum compositions, and resins formulated in aqueous
solutions, emulsions or suspe;hsions. The combination may also be employed in aqueous
systems used in industrial préccsses such as metal working fluids, cooling waters (both
intake cooling water and effluent cooling water), and waste waters including waste waters

30 or sanitation waters undergoing treatment of the waste in the water, e.g., sewage treatment.
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Another embodiment of the invention is a method for controlling the growth of

10 microorganisms on paper or m a papermaking process, e.g., in a pulp or paper slurry and on
a finished paper product such as paper board. The paper, pulp, or slurry is contacted with a
biocide and a dlethanolamlde in a combined amount effective to control the growth of at
least one microorganism on the paper, the pulp or in a slurry, The contacting step is
accomplished using means and amounts known in the papermaking art.

15 According to this aspe¢t of the invention, for example, a forming web on a
papermaking machine (or a wét-lap pulp) may be contacted with the combination of a
biocide and a diethanolamide by spraying an aqueous dispersion containing the biocide and
diethanolamide onto the pulp. aftcr the pulp leaves the presses in a papermaking process.
Or, the biocide and the dnethanolam1de may be incorporated mto a bath used at the wet or

20 size press and the web contactgd by nipping the web to incorporate the combination into the

web with any other agents appflied at the press. Alternatively, the pulp may be contacted by

mixing the biocide and diethan?olamide into the pulp/white water mixture, preferably prior
to the pulp reaching the formation wire.
When treating paper (which includes paperboard and other cellulosic products or

25 substrates), the biocide and dieithanolamide may be added into pulp slurries in the headbox,
in the substrate forming soluticim, or in the white water system to treat the water system
itself or for incorporation into the body of the paper. Alternatively, as with other known
bxoc1dcs the combination of a blOCIde and a diethanolamide according to the invention may

be mixed into a coating used to coat the finished paper.

30 The activity of the combinations described above has been confirmed using standard

laboratory techniques as discqused below. In many cases, the diethanolamide potentiates
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20 (2) 2-thiocyancimethylthiobenzothiazole as BUSAN® 1030;
(3) 24% active ;propiconazole as BUSAN® 1292; and
4) 2-bromo-4'ihydroxyacctophenone as BUSAN® 90,
3. Diethanolamides
(1) N,N-diethanol tall oil fatty amide; and
25 (2) diethanolamide of Century MO-5.
4. Growth Mediiil
(1) Antibacterial Test:
NaCl, 8.0 g glucose, 1.0g; tryptone, 1.0 g; DI water, 1.0 L.
) Antiﬁmgal Test:

30 - KH,PO,, 0.7 g; MgSO, 7H,0, 0.7 g; MnSO,7H,0, 1.0
mg; |
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Wwas added to the control tubes. All tubes were inoculated by adding 0.1 ml of inoculum to
give a bacterial concentration of about 10° cells/m1 (10¢

10 each addition,

spores/ml for fungal test). After
the tubes were sﬂaken vigorously to mix the contents thoroughly. All

inoculated tubes were placed at 37°C for antibacterial test and at 28°C for antifungal test.
Bacterial growth was checked after 5-7 days and fungal growth was checked after 10-14
days,
The MIC of each biocide and diethanolamide acting alone and in combination was
15 determined on a growth-no~gro¢:vth basis. Tables 1-16 present both the lowest
concentrations of each biocide and diethanolamide separately for which there was no
growth, and the lowest concentﬁation of biocide in combination with diethanolamide for

which there was no growth. A plus () sign represents the presence of fugal or bacterial mat

and a minus (-) sign represents the absence of fungal or bacterial mat. The only tables

20 which demonstrate a neutral efféct are Tables 2 and 4 where both diethanolamide of

Century MO-5 and N,N-diethanfol tall oil fatty amide had a neutral effect against Ps.

aeruginosa. This is due to the féct that propiconazole does not have any antibacterial

activity within the concentration range tested, i.e., up to 2000 ppm.
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3. A method according to Claim 1, wherein said diethanolamide is a C,,-C,,
fatty acid diethanolamide. »
4. A method acco:rding to Claim 3, wherein said C,,-C,, fatty acid comprises
stearic acid, palmitic acid, oleic acid, isooleic acid, linoleic acid, or a mixture thereof.
5. A method acccfrding to Claim 3, wherein said C,,-C,, fatty acid
diethanolamide is an N,N-diethanol tall oil fatty amide; diethanolamides of a mixture of
fatty acids comprising iso-oleic acid, oleic acid, palmitic acid and stearic acid; or a mixture
thereof. »
6. A method accoérding to Claim 1, wherein the weight ratio of biocide to
diethanolamide ranges from about 99:1 to about 1:99.
7. A method according to Claim 6, wherein said weight ratio ranges from about

60:10 to about 10:60.

8. A method according to Claim 7, wherein said weight ratio ranges from about
50:50 to about 25:75. ,
9. A biocidal con’;position comprising:
() at least one biocide and
(b) at least oneidiethanolamide, wherein (a) and (b) are present in a combined
amount effective to control the growth of at least one microorganism.
10. A biocidal con’fnposition according to Claim 9, wherein said diethanolamide is

a C,-Cy, fatty acid diethanolajinide.
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a liquid form selected from the group consisting of an aqueous solution, dispersion,

emulsion or suspension.

14. A biocidal composmon according to Claim 9, wherein the weight ratio of (a)
to (b) ranges from about 99:1 to about 1:99,

15. A biocidal composition according to Claim 14, wherein said weight ratio
ranges from about 60:10 to about 10:60.

16. A biocidal composition according to Claim 15, wherein said weight ratio
ranges from about 50:50 to about 25:75.

17. A method for controlling the growth of microorganisms on a substrate
comprising the step of contacting a substrate susceptible to the growth of microorganisms
with |

(a) at least one biocide; and
(b) at least one diethanolamide and wherein (a) and (b) are present in a

combined amount effective to mntrol the growth of at least one microorganism on said
substrate,

18. A method accoﬁding to Claim 17, wherein said biocide is potassium- N-
hydroxymethyl-N-methy! thiogarbamate, 2- -thiocyano-methylthiobenzothiazole,
-proplconazole, 2- bromo-4'-hydroxyacetophenonc sodium 2-mercaptobenzothiazole or a

mixture thereof,

19. A method accoﬂdmg to Claim 17, wherein said diethanolamide is C-Cy,
fatty acid diethanolamide.
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24. A method for controiling the growth of microorganisms in an aqueous
system capable of supporting érowth of a microorganism comprising the step of treating
said aqueous system with

(a) at least one i)iocide, and
(b) at least one diethanolamide and wherein (a) and (b) are presentin a
combined amount effective to control the growth of at least one microorganisrh.

25. A method accotding to Claim 24, wherein said biocide is potassium-N-
hydroxymethyl-N-methyl thioibarbamate, 2-thiocyano-methylthiobenzothiazole,
propiconazole, 2-bromo-4'-hy€iroxyacetophenone or a mixture thereof, and said
diethanolamide is a Cy,-C,, fatty acid diethanolamide,

26. A method according to Claim 25, wherein said C,,-C,, fatty acid
diethanolamide is an N, N-diethanol tall oil fatty amide; diethanolamides of a mixture of
fatty acids comprising iso~oleiéc acid, oleic acid, palmitic acid and stearic acid; or a mixture
thereof.

27. A method accoétding to Claim 24, wherein said microorganism is selected
from algae, fungi, and bacterié.

28. A method according to Claim 24, wherein said aqueous system is a latex, a
metal working fluid, an aqueoiis emulsion, an aqueous detergent, cooling water, or an
aqueous resin formulation.

29. A method acco%rding to Claim 24, wherein said combined amount ranges

from about 0.5 to about 5000 ﬁarts per million of the aqueous system.
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fatty acids comprising iso-oleic acid, oleic acid, palmitic acid and stearic acid; or a mixture
thereof.

36. A method acquing to Claim 32, wherein said microorganism is selected
from algae, fungi, and bacteria, [
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