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ANTIMICROBIAL AGENTS 
SECTION 11-4 
PAINT 
INDUSTRY 

How DOW Antimicrobials Serve the Paint Industry 

Controlling mold and bacterial frowth in paint formulations and applied paint films i3 one 
of the most persistent problems faced by the paint industry. 

All paints contain materials which permit microbiological growth. Water-extendable paints 
usually incorporate natural or synthetic thickeners, emulsifiers, and dispersing agents which. 
unless suitably protected, are readily attacked by microorganisms while the paint is in storage. 
Such attack markedly affects the viscosity. stability, and performance of the product and can 
generate sufficient gas to explode paint cans. Applied latex paint films likewise support or 
allow the growth of mold. which causes unsightly surface discoloration and eventually destruc
tion of the film. 

Oil-based paints are relatively immune to spoilage during storage. However. the oils. resins 
and modifiers which they contain can be attacked after the film has dried. with the same 
undesirable results as with latex paints. 

DOW ANTIMICROBIALS EFFECTIVEL Y AND [COI'!C.~41r:ALL Y PREVENT 
MICROBIAL GROWTH IN BOTH STORED PAIf\t:~'_-;.·". APPLIED FILMS. 

~ THESE PRODUCTS: 

f • Have high antimicrobial efficiency. 
• Do not affect the film characteristics or drying time of the paint. 
• Show persistent activity. 

This bulletin discusses the use of Dow antimicrobials as paint ingredient" and fi)r maintain
ing general plant sanitation. For further information on the toxicology and procedures for 
handling these antimicrobials safely, contact The Dow Chemical Company. Designed Producb 

...--------, Department, 2040 Dow Center. Midland. Michigan 48640. or your Dow sales representative. 
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FACTORS AFFECTING MOLD GROWTH IN APPLIED FILMS 
. Five major factors affect the susceptibility of paint films to mold growth: III conditions of 

_; ., expo~ure. 121 the substrate ()\'pr which the paint is applied. 131 the susceptibility to attack 
~ .; : ": of the film forl1lprs and additiH'" in the systpm. 141 pigmentation. and 151 the physical prop

"';::1 j.; ertil'" oftl1l' film. 
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Thl' len' of humidit,\' to which a paint film is exposed greatl~' influencl's mold c1pwlopn1l'nt. 
In high-humidity en\'ironments, mold grows n'I'~' easil,v and ahundant I,\' on unpl'otpcted pai nts, 
Where humidit,\' is moderate, mold dot's not POSI' so gTPat a pl'ohlem, :'\(,H'rtlwk,ss, short 
p£'l'iods of particularly favorabll' conditions ma~' ocCUl' in almost am' al't'a of til(> ('ountr\', 
Tlwsl' pro\'ide sutficit'nt tinl(' fill' mold to gain a li)othold and do soml' da;nagl' to tIl!' paint. 

Thl' prohlems of mold control an' milch nlOl'l' S{,\'l'I'(' \\'1H':1 paint IS applil'd m'l'r a wood suh
,;tl'atl' than \\'ht'n it i,.; applil'd ()\'l'1' nJ;lsonl',\', TIll' t\'pl' of wood likewisp ha,.; a I)('arin~ on ('as!' 
of ('on t 1'01. i ,l'" pa i n Is O\'PI' ,\'pllow pi nl' art' mon' ~ liSt'( 'pt i h Il' to a II ac k t han pa 111 t,.. OI'P I' !'l 'dwood, 

Oil paint films are more susceptible to mold growth than are latex paint film,.;, Yl't wi1l'n ap
plied o\'el' a nutritil'l' substrate, thl' lall'X film pn'sl'nt,; a much mon' S('\'("J'(' mold contl'oi 
problem, 

:\Io,;t of tht' pigml'nts uSt'd in paints ha\'l~ no !'fft'l'I on mold growth, A Il'\\' , such a,; carbon 
black and somt' hone blacks, Sl'r\"(' as nutrients fiJI' mold, whik othen.;, ,;ueh as zinc oxidl' and 
pigments containing mercury and copper, do inhibit mold growth SOllll'wh'lt. Howt'\'t'I', tht' 
practicality of the latter as mold contrci agents is limitt'd henluse Ill' thl' mildnt,s,.; of thl'ir 
inhibiting propertiei:', their cost, or their color, 

The rate at which a paint film dries and th£' degret' to which it hardl'n,.; also intlul'nl'('s its 
susceptibility to contamination, A paint that dries slowly is tl. most easily contaminated 
because of the longer period of time in which mold spores and air-borne nutrients may h~' 
trapped by the tacky surface, The dust and organic matter which accumulatl' on dried paint 
films may nurture the growth of mold, Such accumulations may contain ahmsive material 
that scratches the film and allows the mold to make a start more easily, Harder surfaces 
minimize scratching, 

Although mold resistanct' may be impro\·ed b~' use of the proper dril'r,; and pignll'nts, thc 
rt'sistancc will not be sufficient to prevent growth under many conditions, Adding a fungic:dl' 
to thl' formulation is the only sure wa,\' to guard against mold growth and the problems fol
lowing in its wake, To obtain meaningful pl'rfc)rmanc(' data, the fungicidl' must he tested in 
the actual paint formulations to he protectl'd, on'r till' range' of substrat!'s to he painted, and 
under actual use conditilJlls, 

PLANT SANITATION 
'1'11(' successful USl' of Dow antimicrohials is gn'at Iy dl'pl'ndl'nt on a product low in (,lint <lmina
tion, Hcnn' thl' practice of good plant sanitation is of utmost impol'tam'p, 

To maintain pl'Opt'l' plant sanitation the (iJllowing practicl's "hould ht, ('<lITil'd Ollt: 
At frl'qupnt intel'\'als, e1l'an and di,.;infi.,t't all mixing and pn)('l's,;ing l'l:uipn1l'nt, pipe'linl''', 
and holding tanks (JI' thl' paint. and makt' fn'<jut'nt check" fiJi' hacll'l ialcolltamination 
in thl' "torage tank" for raw matl'l'ial" IIsl'd in watl'r-hasl' paints, 

I'n'pal'l' only minimum workin!.! quantitH'", of dl'l'olllpo,..ahlt, nwtl'l'i;ds, 
Add I'nough of till' ,1l1timil'robial to any raw lllall'l'ial,ill' \\at(,l'-ha,.;l' paint at till' point of 
manufuctuJ'(' to pI'o\'idl' ,:utrkil'lIt protl'l'liOIl agaill,:t ('ontall,illatioll IIntii till' Ill<ltl'ria! 
i,: 1I,:('d in tht' paint ",\'stt'll1. 

A 1(; solut ion of DO \\'\ C I DE' A:\ nt im icrohia I is "uggl'-.;tl'd fiJI' d i" 1!1 ft'ct i ng st oragl' La n ks and 
pn pssing eljl.ipm!'nt. Thl' tank or ('quipnH'nt "hould 1)(, '.1 ""Iwd fn'l' of l'l'"idIH'" and 111('11 
ril1sed with the "olution I.!'al'l' thi,.; ':ol'.Itioll on the :'Ul'l:t,'f': do not l'ill:'l' \\'ith plaill watl'r, 

f)OWICIOE A Antimicrobial or J)()Wf('IDE (; Antimicrohial. a ijl)-;)() mixturl' by \\'(>ight of 
the two, or DO \VT elL' I 00 Ant i m ic robi a I "hou Id I\(' USl'd to preSl'r\'(' ";0 I u t ions or d ispl'rs ion,.; 0 I' 
dl'composable raw materials which a!'!' to 1)(' "torl'd hpfill'l' they al'l' addpd ttl t hI' paint 
f()rmulation, Thl' pl'Oper l'on('(>ntration of antimicrohia! lIlu,.;1 bl' df'It'l'milll'd (ill' l'aeh indi
vidual substrate to bl' pn's{'l'\'l'd, Without a prl'..;('r\'atin', till's(' ll1ixtuJ'(',~ lila," hl'('llIlll' hl'a\'ily 
contaminated with haclt'ri;1. molds ,1Ilel tlwir l'I1Z~'nll'~, which in turn \\'ill ('ontamllwtt' thl' 
product and ('aus(' prohl{,Ill", 
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USE IN LATEX PAINTS 
!low olfl'r" manufactuJ"{'r" of latex paint thrp(' c;,tegorie" of painl pn·"pl'\·alin'". each wllh 
II" own parlicular an'a of gn'atest utilit~·. 

[)()\\"I(,IDE antimJ(:rohials are mo"t efrectin' Ii·:' 11ll' ,,1ll'lt pn·.';l'l"\·atloll of l'r"tl'ln-iJa"l' 
latl'x paint" and their films. Thl'Y l'xhibit complete ,'olllpalihilil\';lt Ih" alkalinl' 1)1I1('\'l'b 
encountefed dUfing f()fmulating and in the finished product. 

[)()WJ('[L I()() AntirlllLTobial is most eHi.,ctivl' fiJI' till' ,,1ll'lf-pre""I'\'atl0I1 of n,llulo"l'
thickl'nl'd latex paints. 

DOWICIL S-1:3 Antimicrobial is most effective Whefl' extl'rior or interior latex films with 
a high degree of resistance to mold growth are required. 

DOWICIDE Antimicrobials 
Formulators of protein-base paints should utilize a 50-50 mixture of D()W[('JI)E A and 
DOWICIDE G at a minimum concentration of 0.6<;( based on wet formulation \\"('ight. or a 
50-;jO mixture of DOWICIDE 1 and DOWICIDE 7 at a minimum concentration of 0.5';. The 
Iype and exact concentration of the antimicrobial mixture will depend upon the facilities 
of the formulator and the nature of the formulation. The antimicrobial should be added as 
l'arly as possible during the manufacturing operation. in order to prevent bactl'ria from 
huilding up during the formulating period. 

The mixture of DOWICIDE A and DOWICIDE G antimicrobials should he added to the 
formulation from a water solution to assure uniform distributioll. These antimicrobials are 
w~ter-soluble socium salts and can be made into fairly concentrated solution". DO\\'ICIDE A 
is sufficiently soluble to yield a 50li, solution. and a 20'1r solution ofDOWICIDE G is practical. 

Where efHuorescence is a problem. the potassium analogues of DOWICIDE A and DOWICIDE 
(; can he easil~' preplll-ed from DOWICIDE 1 ·.ul DOWICIDE 7 antimicrohial,;, rl'"peeti\'('I~', 
for addition as a water solution, or the DOWICIDE 1 and DOWICIDE 7 can bl' incorporated 
as solutions in water-miscibll' solver.ts. Directions for preparing thl' potas,.;ium "a Its can Iw 
obtained from Dow. 

DOW ANOL' P:\1 glycol ether is an excellent solvent for DOWICIDE l. DOW:\:\,OL P-:"\lix 
glycol ether is an excellent solvent for DOWICIDE 7. One lb. ofDOWA~OL P:\I will dissolVl' 1 
lb. ofDOWICIDE 1 and lIb. ofDOWANOL P-Mix will dissol\-e 1.67 lb. ofDOWIClDE 7. When 
these antimicrobials are added to the formulation in glycol ether solvents a drop in pH will 
occur. This must be compensated for by adding sufficient alkaline agl'nt til adju:-t to the proper 
pH for the system. 

To minimize the introduction of water or soln'nl into till' paint fill·lllulalion. onl.\" 11ll' mo,.;1 
highl~' concentrated solution" of DOWICIDE antimicrohial,; "hould Ill' utiliZl'<!. Th .. " .. ,;hould 
Iw stor .. d at room tprnperat un' and in closl·d contai Ill'r". 

DOWIc/L TOO Antimicrobial 
(\·llulose-ba,;e latex paints an' eHectively protl'c\l'd hy fl.1-II.2'; hy liwll1ulatlon \\"\·ight of 
DOWleIL 100 Antimicrobial. Do not u,.;e DO\\" J(' I L I flf) in ca';L'in-('onlaining ,.;y,.;tems. 

Efli.'ctin· I('vpls \"pre l'stablislll'd by in~ulting paint" containing \·ariou,.; 1('\'('1,.; of J)()\\'Il'] L 
I()() with a mixture of II ,;tralns oforganisll1s i,.;olatl'd fWIll spoilt'd latl'xl'''; and lalt'x paint:'. In
("uiJaling lilt' paint "ampl,'" at :lO (' fill' 2·' hr. strl'aking lil(" paint on nutril'nl agar in pl'lri 
di,;lll's. incuhatlllg thl' platt·,.; under th!' saml' condition,.; a" 1111' paint ,.;ampl",,;. and l'xamining 
Ihl'm fill' till' pn'Sl'nc(' of organi~rn,.;. Paints contailllng till' ahO\'p I,,,, ,·1 of antillllcrobial Wl'r<" 
ablt- to undl'rgo I () "Hch cycles wit hout producing growth on plale,.;. III tilt' ,.;anl(' t.\·IX· of 1,',.;1. 
till' antimicrohial pn'H'nIPd ";lxJilage through ti\'l' cycll'''; at 110 F lil!' ,JI1l' wl'l'k. whil,' pro
tt'dl'd painl which ha,.; hpl'n slll'lf-agpd fill' onl' and two ~'I'a!"" produ("('d no J-:rowth. \\'Iwn In 
<:!,"'I and ,.;tn'akl'd in till' ~arlW nlannl'!" 
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Accelerated aging tests at 140-F and freeze-thaw stability tests of five cycles f 15 hr at 15-F 
and 9 hr at i5'FI showed negligible effects on the viscosity and 3tability of "laint s.\'stems, 
A pH drop of O,2-0A developed, 

Exposure to north and south light for 1·1.5 years produced no discoloration in latex paint 
films containing 0,1.0,2, and O,3 r ; of antimicrobial. 

DOWICIL 100 Antimicrobial is highly soluble in water. and solutions of25'} by weight can be 
readily prepared at room temperature or belo\\' , 

The point of addition of DOWICIL IOU to thl' paint I" not cntical. It may be incorporatl'd 
either as a dry material or as a solution durlllg an,\' pha,;(' of the ~"'int-making 0!X'ration or 
with m(lst of the water soluble raw materials of the filrmu!ation, 

DOWlelL S-13 Antimicrobial! 

This product effectively inhibits mold growth on interior and exterior latex paint film,.; which 
require a high degree of protection, 

To provide the most effective inhibition. DOWICIL S-13 should be added to loth the primer 
and the top coat. Complete control can generally be obtained m exterioi' .~xposure with 
O,5-l.()I;( of material. When pamts formulated to a high pH are stored for prolollged periods 
under ordinary storage conditions. the effectiveness of the antimicrobial may decrease due to 
hydrolysis, This effect is most pronounced in acrylic systems, DOWICIL S-13 in paints 
formulated in the pH 7-8 range has shown no deterioration or loss of performance upon shelf
aging of the paints for periods up to 2,5 years, 

DOWICIL S-13 Antimicrobial is only \'ery slightly soluble in water but moderately soluble in 
many organic solvents, Its low water c~ !ubility en~ances mold control in applications where 
persistent inhibition of fungal groWth requires a slow sacrifice of the antimicrobial. 

DisperSIOn of DOWIeIL S-13 is best accomplished b~' grinding the antimicrobial with the 
pigments, It can also be added as pre-disperse rl slurry consisting of2'5 parts antimicro~::l.1. 74 
parts ethylene glycvl. and I part of a suitable n,mionic surfactant. 

USE IN OIL PAINTS 

DOW/CIDE Antlinicrobials 

'I'll!' p~nt indu,.;try ha,.; fi))' man\ ,'ar" utilizl'd !)()\\'f<'IDE I) to ('ontrolllloid on oil painl film,.;, 
Thl" product offers manufactun-rs a numher of highly de,.;irahll' prop~-rtil''', It i" solllhll' in . ~. 

, -, m(~"'l organic "ol\'l'nts, has high fungicidal l'fficil'nc." and a rplati\'l'I." low \'apor pr('s"lIn·. 
:',: Paint. f(lrmulation" containint! it dn' in tht' "alll(' !t-ngth of timt' a" 1I:1tr!'ntl"d paint" and tIl!' 

cJljrilcteristics of tIll' films arl' substantially thl' same. When thl' paint is spra.\'l-d, a rni"t ma,\' 
be formed which should not he bn-atht,d, HO\\'l'\'l-r, an ordinar.'· "pray painter'" I'l-"plrator 

.... \' 

\vill u"ually pro\'id(· adequatl' protl'ction, 
, ' 

Tlw Ill\'(, I of alltimicrohial I"(·quin-d in a fill'mulation dl'pl'nd" lIpon tfw hurnidit\, of tht· ('n
\ironnwnt in which it will l;l' u"l'd, In ,,('\'(-rp mold an-a", I('\'d~ up I" :V; \\i11 h(, I"(·qllin-o. 

III Illll"t instal1('l''', till' ()il.~ and thillnpr" LI"pd in tht· \'(·hic!(, an' '..!()"d ~"I\,('I1I" till' thl' al1ti
lIlicrlll)!al: COIl"l'qu.·lltl,\·. it call 1)(' dissol\'l'd in th(·s(' ""I\'(,l1t" .IIH: dl"IH'r";l'd l!lI'flll)..:ilflllt th~' 
till'lliulatilll1, If tilt' ilntimicrohial i" not "utficil'ntl\' ,.;oluhl(· ill tilt'",., ('(lIllP"Ilt'llt" It ('"n h,· 
g]'()lInd with till' 11Iglllt'llt Ill' di"sol\'l·d ill a "ojn'nl ('''Illpatlhlt' \\Ith til., ~\,..tl'lll ;tlld add.,(! 
iI" a ('IIIH'pntrat('. 

1 



• 

--

DOWICIL S-13 Antimicrobial 
Thi,; product pro\'lde,.; dfectin' protpctilln again,.;t Ilhllding (,f oil-ha,.;p paint film,.;, It ,.;hould 
h(' ;Iddpd to till' f"rillUlatlon h,\' dl"pl'r,ioll with th,' IJlgnwnt, In paint" fill'l'xterior application", 
;1 I"; l!pnpra1h' II-(,d in comhinatlon with liliC <lxi:l" pi(!nH'nt, Th" Ipn'l- r!'qllll"{,d n1;l\' \'an' 
frllm O,:.!;, to lI,t,', in palllt,; with high zinc oxidl' loading to 1 to :3'; in zlnc-oxlde-free S\',.;ll'lI1";, 

F"r Inkr"lr pall1b. 1('\,(']"; of O,:l to () 7'; an' required. the 10\\'I'r range tor tlaT finl"hp" :lIld the 
lilgl1l'r (HlP for glo,",,, paint;;, 

USE IN LACQUERS AND INDUSTRIAL FINISHES 

DOWICIL S-13 Antimicrobial 

DOWICIL S-13 Antimicrobial is utilized in a number of factory-applied finishes, The product 
exhibit,.; low volatility at temperatures up to 250T and doe;:; not discolor during the drying 
operation, Because of the great variations which can exist in formulations and in the 
,.:ubstrates and environments where the formulations are usee!. each application for the 
antimicrobial must be evaluated separately, 

APPLYING MOLD-RESISTANT PAINTS 
In order for mold-resistant paints to provide maxin,um protection, the "urfdce to hl' painted 
mu,.:t hI' fn'e from mo:d contamination, If paint is :.pplied to a surface where mold is growing, 
growth i,.: likely to continue beneath the new paint film, \'i"ible damagp soon follow", The 
:'1:rfaCl' "hould be ciealll'd with a ;;;oap or detergent ,.;olution and then disinf('cted, 

FURTHER INFORMATION 
Further information concerning 00\\- Antimicrobials can be obtained by writing The Dow 
Chemical Company. Designed Products Department. 2040 Dow Center. :\Iidland, :\lichigan 
48640 or your Dow sales office, 

\\'_,\I{\'!:\(;: These antimicrobiab '11a.\' prp"ent hazards in handling and US(, Oh,.:e]'\'p all 
pn'caution,.; gin'n on the product labp]"; and in the product literature, 
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ANTIMICROBIAL AGENTS 

DOWICIL * 5-13 ANTIMICROBIAL 

GENERAL 

SECTION I -15 
DOWICIL 
5-13 Antimicrobial 

DO\\"IClL s-u Ar.timicrohial is Dow's dl'signation lill' 2,:i,.'1,fi-tetrachloro-4-II11l'th\'!,;ullillldl 
pyridine, 

, , 

This product is an organic dlL'mical compound possl'ssing a high (h'grl'!' of antifungal acti\'it\" 
TIll' chemical has thl' dl'sirahlL' propprt i('" of: 

• low W<ltl'r solubility 

• hi"h n]('itin" nt)int ,... ,... r 

• low \'apor pn'ssun' 

These properties enable DOWICIL 8-13. when used properly. to provide antifungal propertil''' 
to substrates subject to adverse environmental conditions for extended periods of time, 

DOWICIL 8-13 Antimicrohial can be incorporated into substrates such as paint. paper 
coatings. wood. joint cement and caulking, and related materials, 

PHYSICAL PROPEI~TIES 
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PHYSICAL PROPERTIES-continued 

Solubility.t approx /{fIOO g solvent 
at ~5°C 
nimethylformamide ............ . 34.3 
Acetone ............ " .......... 22 
:,leth.v\ethyl ketone ............. 18 
Methylene chloridl'. . . . . . . . . . . . .. 7 
Benzene .................. " ... . 5 
Ethylene dichloridp ............ . 
Tol~ne .................... . 5 
Xylene ........................ . 

SALES SPECIFICATIONS 
Descri pt ion .................. . 

Active Ingredients: 

DOWANOV PM (propylene glycol 
methyl ether) ................. >4 

Methanol............ . . ..... .... 2 

Mineral spirits ................. . 
n-Butyl alcohol ................ . 
Perchloroethylene .............. . 
Kerosene ...................... . 
Water ......................... . 

<0.5 
',0.5 
<0.5 

o 
25 ppm 

. ............................................. Ofl'-white. free
flowing powder. 

2.3,5.6-Tetrachloro-4-1 methylsulfonyll pyridine ..................................................... 82"; 
Other chlorinated pyridines............................................................................... 8'" 

Inert Ingredients ....................................................................................... . 
. \ . k' . 1 ,""I 11.ntl-ca mg agent. max................................................ ..).f 

Methods of analyses for these items may be obtained from The Dow Chemical Company. 
Designed Products Department. 2040 Dow Center. Midland. Michigan 48640. 

E.P.A. Registration ~o. 464-353. 

ANTIMICROBIAL EFFICIENCIES 

HAI"TERIA 

.·\er()n(ldl'r aerfJf.{enes 

Bacillus sunlills ..... . 

/'s!'udolllo!/(Is aerUf.{I!/osa . 

''''·a/mfmell(l Iyphosa ....... . 

SlaphY/r>("fJcCIIS (lurellS .. 

~T:-':(;I 

ASlwrf.{ll/lls 1('rrl'IIS . 

('u1/I/ida PI'I/WU/OSll. 

1'/lII"/(lr/(l JlIII/Ii/UTI" ..... 

/OIl::fJIJIIS TlIj.!l"In/llS . 

/ .. 'I/::III's Iralwu .. 

,·\s/lf'rf.{1 II I/S 1/lI!I'" 

rrw/i"d"/"II/u "p .... 
""III,tI/I/:.'1/ dlj.!ll(lfl/l1l . 

(',·,"111/"11'("//., /i·(/j.!lllls .... 

COfH"entriltlOfl Reqilired to 
InhdJlt Growth. ppm I 
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APPLICATIONS 
Thi,; product is regi"terl'd with tht' Pesticidl's Hegi~tr<lti(ln llivi"ion till' 1ll<lllufa(·turil1g u:'(
only I E,P,A, RI..'gi"t. ;-;0, ,Hj4';~fi;ll, Dow will at!thorizl' KI'.:\. to n,li.'r to tl1{' Inti,rm:.tiol1 ill thi, 
I'l'gi,.:tration tilt'. on a ('onfidt'ntial ha,;i~. in ('oll:,idl'J'atifll1 flf(·u:'tflnH'r,.;' appli('atillll:' ti,l' "('l!I" 
t ra t iun,.; of new an t if u nga I coa t i ngs and or ot her prod UCl:' ('on t a i n III g ])0 \\' Il' II. :-;- 1 :l. l' u,;t 1I1ll
er" may direct their re4ue,;t,:; for ,;uch Huthorizat ion to the Hl'gi:,nat iOIl St'et ion. Ag-OI'ganil':' 
Department. Thl' Dow Chemical Compan~'. Building H()()f,. :\Iidland. :\ltchig<l11 41"Ij.1O. 

DO\\'ICII. S-I:1 may he u,;ed a,; a presel'\'ati\'t· 1'''1' f()od pack,lging ad!ll',.:i\'I''': lImler pJ'()\'i"il)l1" I)f 
the Federal Food. Drug. and Co,;n1l't ic Art Pl'1' (. FH 121.~;i:W, 

Use Area 

Caulking, ' , , , ' , , , , , ' , , , ... , , , , , , , , , , , , , .. , , , , , , , , , . , , , .... " , , , . , , 
Grouting, , .. , . , , , , , , , , " " , , . , , .. , , , , ' , , . , , , . " """""',.,,',' 
Joint Cement. , , . ' , , . , , , .. , . , . , , , , , , , , , .. , " ,.,",.,.,.,','.,.,.,' 
Paint: 1 

Latex I water based) , , ... , , , , , .. , . , ' .... , .,"", .. "',',.,',.,, 
Oil or Alkyd ... , .. , , , , ... , , , , . , , , . , , , . , . , , . , , , , .. , , , , , , ' , , , , , , , 
Varnish ....... , '., .. , .. , .,. " .. ,.,. ,. , .. ".,' , .. " , ., "" '. " , 

Rope Preservative ,.,', ..... ,'.".,"', .. ,",.,'".".,',.,.,,' , .. 
Wood Preservative, , , , , , ... , , , , . , .. , , , , , , , , ... , . , .. , , . , , , , , , , , , , , , . 
Prefinished ceiling tile .. , , , . , , , . , . , , , , . , , , . , , . , , . , , , , , , , ' , , ' , , , .... 
Soap wrapping .... , .. ,',., .. ,', .. ,.,"'".,',., ... ,', .. " .. ,"",. 
Coated Paper. , .. , , , , , . , . , , , , , . , .. , , , ... , , , , , . , , , , , , .. , , , , , , , , . , , . , 

I XOTE- DO\\"ICIL S·la i!-' not dl'an·d for U:--l' In pamt that \\!ll he u...;(·d 111 fond prot'l':""'lf1~ an-a ... 

Concentrallon of 
Anlimicroblal 

U,2fi - I,(l', 
1.0 - Lll', 
0,1 -0,;;'; 

l),;i -I,ll',' 
1l,2fi - :3,()(";:J 
O,2fi - I,<Y; 
0,5 -1.<Y; 
O ~ .) IV' ,v -_.U· ( 

0.25 - l.<Y"; 
0,2 - 1.<Y; 
0,2.'1- J(Y; 

"J ConCi>ntrallOn I~ dt?p~>nd(>nt nil f:xh.·nt of mddt·\\· prohh.'fll 1[1 I'!t'!J~Taphlcai art'a Ht·{t\"~; Illlldt·\\" t!n'a~ n"!Ulrt' 1 ,'', 
'("onc(>ntratJon I!" d{'pE'nd{'nt upon pxh.'nt (If Llldd prllhll'm <lnd 1'-\"t': Ilf7IrH: nXlclt' Hl paint :\:1 p.lIn~~ ~h",l]d ht· !t'''lt"i :~: i-!" •. ,~!,:pha.l! 

art:'a of (>xpo:oure prior to :-'('It:'ctl::g a Il'\'el of U:"l" 

Caulking Compounds 

DOWICIL S-!3 has been found tn be efli.'ctiw at lewb ofO.24-1.IY; in hoth architectural and 
bathroom caulks. The addition level is dependent upon thl' It'\'el of mold contl'!d dt·,.:in·d in thl' 
end product and the ell\'ironmental condition,; to \\'hich tlH' caulk I" ,.ullll'rlt'd 

Wood Protection 

DO\VICIL S-I3 has been found to be elfl'cti\"l' in thl' lah()rat()r\' agalll,..t knll\\"Il \\'0,,:1 dl'ca,\' 
organisms. It is currl'ntly heing tested in a ,;takl' tp"t plot in Florida. Four Yl'al' I'l':,ult.; from 
this test plot indicate excellent protection again,;1 tl'rmitl',; and othl'r \\'(lod-dt'l'a\' organi"m", 
DOWICIL S-I:1 haf' also heen used in a treatnH'nt ":Imilar to pt·ntachloroph"llol "\\'ood Llf't,"t 
treatment. The application ofthi,; formulation ofJ)()\\")(,IL S·J:l to han' \\'()od li>iI()\\'l'd 11.\' illl 
unpresel'\'pd coat of paint has ht'l'n om'ring prntl'l'tion a~lin:'t Illold grll\\'lh 1'1)1' a,. l"llg a~ ri,,' 
year;; in the (;ulf ('oa"t arpa, 

Adhesives 

()()\\')('JI, S-J:lCill1 hI' u"l'd at 1l'\"('I" of II.:!;; 1 IY; \1) oJ'\;11Tl prllll'I'IIIII1 III' lh.'-,· -1I1>-11',li,'
agail1"t mold formalioll. Tb,' 1"I1~lb of PI'''I,·t'1I1111 ,!J.,..II't·d ,!lId 1111' 1',11'11"111,11' "I \ !I "I1I1I1'lIt,il 

ronditloll" to \\'Ilirh till' "lIh"t!'.lt,· \\'ill he' ,.1">.It'('\,·" .II'!' ,1t,!.!111 Ih,' (,{,"dlll""- \\ III{ I. ",.' dl{'I,II,' 
tht· 1l'\'1'1 Ilt·l'!·"""I'Y In a parlll'lIl,,1' ,.\,.tl'lll. 

PalJer 

DO \\')( , I L S· 1 : l r a 11 Ill' i m'() I' P" ril 1 ,·d III I II pi q It' r ('''.II III;": - '" P I't '\ "I,· III',J d PI''' I I" I I" 11 I II I il" p.q It 'I' 
suh~tralt" Ont' "pplil'alioll ill thi,.. an'a \\tlldd I", 1;,1' ,..IIap \\ 1', q 'I>!' 1'''' H"("'III-" "I' lil" 11I!:h 
art i \' i t Y Il I' Il( l \\. \( '11 . :-;" 1 : \ a g a i Il :-- t 1111 ('I'Il11 rg a I "" III' k 11" 1\ 11 I" ill t. It k p.1J 1I' 1', I II!' ,I I> P lit', ,t " ,,> - i 11'1' 

u;;ualh' ill\'t·"t igatt·d alld ,.\ iJiltiltt'd 1111 all IIHli\"lIll1.i1 ,1I,..ltllll"1' l>a:'l-

1 -. I'! ' .. \ " .1 I II1I ,j \ \ ,. '", " .". ' ... , .'. \ " 



FEDERAL PAINT SPECIFICATIONS 
.\ numh!'r of tht' '1''1'-1' Ft'dl'r,tI Spt'cifications fil!' paint r~'quirt' till' paint to pa,;" a fungicidl' 
It',,t. u,;u:til\' an agar platP,filtl'r papPr typt.' tp,;1. 1)0'.\'1("11. 8-1:l will pa,;s Ihl'; t,VPl' (lr "',;t 
l",l(lrt, and aflt'r watpr Ipaching at It'vt'l,, Iwtwt'en 0,2 and 0,:3"; till' latl'x·hast'd paint,;, and 
h.-l\\,..-n () c) and l.(l'i for {lil·ha';l'd paints. Dow iahoratoril's art' anlilnhil' fi,l' ((·"ting painl'; 
''''''",..1 i Ilg 10 lilt' \'arious spt.·ci ficat ions. 

Other Applications 

TIl!' abo\· ... application,; ar ... only som ... of thl' an'as wherl' thi,; highly pfl(·l'tin· antimicrohial 
!'an hI' u';t'd. Any applicalion,; invoking I hI' exposure of a suhstratt' to advt'rst' t'n\'ironnwntal 
conditIOn,; i" a potpillial application for Ihi" product. Tht' ,.;{'r\'ict'''; of our lahoratory art' a\'ail· 
alll{, f(JI' p\'alualing and tl'"ling ,;uch applicatiorb. 

HEALTH HAZARDS. PRECAUTIONS FOR SAFE HANDLING. 
FIRST AID MEASURES 

Thl' f"llowing statell1l'nts are nl'cessariiy g{'nt'ral in naturt' "inCl' thl' circumstal1l't's associated 
with tht' u,;t' of the product are unknown and bt'.\'ond Dow's control. Suggt'stions regarding thl' 
hazards likt'ly to bl' encoulltpred in specific operations will be made upon request whenever 
po,;"ihlt'. Address inquiries to The Dow Chemical Company, Dt'signed Products Department, 
:W40 Dow Center, ~tidland, :\lichigan 48640, 

Health Hazards 

Dirt'ct contact of DOWICIL S-13 Antimicrobial with the eye,.; can cause se\'ere conjuncti\'al 
and corneal injury if the eye,; rl'mained up-washed, Skin contact Istrong solutions particularly) 
can produce mild to moderate skin irritation, Dusts, ifbreathed, are capable of producing mild 
to moderate irritation of the upper respiratory tract. Delayed hypersensitivity hmo. occurred in 
"onw peoplt', 

Precautions for Safe Handling 

En' prllt{'l'Il!In, ,.ouch a,,!!oggll'';, "hould Ill' worn wh('nlhl'; produd I" h:llldl,'d.:\ du.,t n,,.!>I!":I!"/" 
appro\'ed for use with toxic dust,; should also be worn, GIO\'es and co"erall,; an' rl'comll1l'll(kd. 
Contarninall'd clothing should 1Jt.' laundered befor(> re·use. 

Fan', hand", and otlwr I'XPO"l,d arl':l"; of I Ill' "kin "hould hI' Ihol"Oughh' wa"lll'd hl'fort· ,'atlllg, 
drinking, or "lllOklllg. Shm\"!'rInl: afll·r working With till' Illatt-ri:ti I" anotlH'r good pra!'tlt"!' 

First Aid Measures 

r,\'" ("(lI/((/d Contaminall'd cy('" "IHluld hI' flll"lll'd wilh pll'nt,\' of flowing wall'r and prompt 
nll'dical attention "Iwuld Il!' ohtained. 

S/o'/I/ ,'(lI/((/d .. ('ontaminalPd an'a" of t Ill' ,;kin "hould 11l' wa,.;hl'd with "oap and pltont,\' ofwall'r. 
:\ny irritat ion which d('\"('lops "hould n'c('i\"l' n\l'diral attl'nt ion. 

/"iI(I/u(I'I" If an," i!irll'''" or in.illr,\· OlTllr" from till' hn'athing of thi" matl'rial. till' p('r""n 
~h"llid Ill' rt'lIloVl'd to fn·"h air and kl'pl warlll and qUIl'!. :\Jl'dical attl'ntion ,~hl!uld 
hI' "htairwd. 

---. - --------------------------------------
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Fish and Wildlife Precaution 

Thi" product i" toxic to fish, Treated l'ffluent should not hl' dischargl'd wlH'rl' It will (\1';1111 ill!I' 
lakl's, strpams, ponrh-, 01' puhlic watp)'. Do not cO'ltaminalt' watpl' h~'l'l('al1il1g "r"'llIiplIH'lI! Ill' 
d i"p<,sal of W<I"tps, 

FURTHER INFORMATION: 

Furth!'r ini())'Illation l'{)ncl'rnin~' I)()\\,\('II, :-'·1:; ('an h(, "hlailH'" h" n,j('rrlllg It> tilt' "PI'CI;I' 
bulll'tin on J)()\\'[CIL S·I:l for thl' Paint Illdllsll'~' and writing TIll' Dow ('Ill'l1lical ('ol11pal1\, 
Dpsiglll'd Prnducb Dl'partnwnt. :!o-to Dow ('t'n«('\', \Iidland, \llchigan ,\.";1;,\(1 Ill' ~'IIU\' f)o" 

sail''' ollicl', 

s 0 
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• Trademark of The Dow Chemical Company 

©1974. The Dow Chemical Company 

Man is faced with a continual battle 
against microorgani~ms such as bacteria 
and fungus_ Some of these are useful. 
but others cause disease and can 
damage the goods of industry_ One par· 
ticular class of fungus. mold, can be 
detrimental to paint, plastic, rope, wood. 
and fabrics. Concern about the destruc
tion caused by fungi prompted our 
search for products particularly effective 
against these microorganisms. 

Observations concerning the fungicidal 
activity of a class of pyridine-based com
pounds were first made at Dow in the 
early 1960's. Shortly thereafter labora
tory and field results indicated several 
materials had outstanding activity in 
various coatings against mold growth_ 
Additional tests were conducted and 
these results coupled with very favorable 
toxicological properties encouraged the 
development and eventual commercial
ization of DOWICIL 5-13 Antimicrobial. 
the Dow brand name for 2.3.5.6-tetra
chloro-4(methyl sulfonyl) pyridine_ 

This bulletIn concentrates on tlw lise of 1 
DOWICIL 5 13 AntllnicrolJlal In the Pamt 
Industry." Other uses are in cdulkln~J 
compounds. paper, adhesives and for 
wood protection. (See Section 1-15 of the 
Dow Antimicrobial notebook.) For fur
ther information, see the special bulletin 
"Precautions for Handling Dow Anti
microbials" or contact Designed Prod
ucts Department. The Dow Chemical 
Company. 2040 Dow Center, Midland. 
Michigan 48640. or YOllr nearest Dow 
office. 

DOWICIL 5-13 Antimicrobial has a high 
degree of funglls resistance. This chemi· 
cal also has the desirable properties of-

Low Water Solubility 
High Melting Point 
Low Vapor Pressure 
Favorable Order of Mammalian 
Toxicity 

Those properties make it possible to use 
DOWICIL S-13 Antimicrobial as a funglls
resistant agent in substrates subjected to 
adverse environmental conditions for 
extended time periods. and to LIse it (see 
Handling Precautions. page 8) in applica 
tions where human conto,:t may occur 
with these substrates. 

NOTE- DOWICll 5·13 is not cleared lor use in 
paint that wilt be used in food processing 
areas. 
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ChamiCIIl .nd Physlal Propwtles 

Formula ............................................................. . 
Molecular Weight .................................................... . 
Melting Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
Bulking factor (gallons"pound) .................... . .................. . 

Solubility, .pproxlmlrt., gm/100 gm solv.nt at 2S"C 

CsNCI.S02CH3 
294.96 
141-143 C 
0.0642 

Kerosene .................................................................... 0 
Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ..................... (25 ppm) 
Perchloroethylene ........................................................... ' 0.5 
n-Butyl Alcohol .............................................................. <0.5 
Mineral Spirits ....................... ' ........................... . ......... <0.5 
Methanol .................................................................... 2 
DOWANOL" PM propylene glycol methyl ether ........ " ...................... 4 
Xylene ................................................ " .................... 5 
Toluene ................................................................ 5 
Ethylene Dichloride .......................................................... 5 
Benzene ................................................................... 5 
Methylene Chloride ......................................................... ' 7 
Methylethyl Ketone. . . . . . .. . ................................................ 18 
Acetone .................................................................... 22 
Pyridine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ................. 35 
Dimethylformamide. . . . . . . . . . . . . . . . . . . . . . . . . ......................... 34 

, , 

Hut SUbilIty CHuting .... -10"CImlnut.) 
Temperature % Weight loss 

in Air 
60-C (140 "F) 

120cC (248'F) 
180"C (356'F) 
240<C (464"FI 
300 cC (572 F) 

................. " . . . . . . . .. . . . .. ...................... . 
0.2 
0.5 
1.2 
5.8 
39.5 

....................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
................ " " ................ -" ..................... . 

Antimicrobial Efficiencies 

Microorganism 

BACTERIA 

Concentration 
Required 

to Inhibit Growth 
(ppm) 

Aerobacter aerogenes ....................................................... . 500 
Bacillus subtilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 100 
Pseudomonas aeruginosa ................................................. . ·500 
Salmonella choleraesuis ......................................... . 50 

50 
5 

10 
100 

Salmonella typhosa .............................................. . 
Staphylococcus aureus ............................................... . 
Desulfovibrio desulfuricans ................................ . 
Proteus mirabilis .............................. . .. . 

FUNGI 
Aspergillus terreu" ........................................ . 10 

50 Candida pellicuiosa .......... . ...... . 
Lenzites trabea ............ . 
Phuma sp. ...... . ....... . 
Aspergillus IlIger ...... . 
Pullulana pullulans 

Trade Sales Paints 

Mold dttdl k:, ~Llult(~d SUrfdl l!~ '1'~lJlt 
II)~J III dll llfldtlr cU'llVP drui dirty (IPPt~i.1r 

.Inn' DJrt dnd {)r~ldflJl. Illdttpr art~ 1'(I~tI..,. 
t'''pppd ,n till' well I,kp '!lold strut't"", 
dIll! ~'dJP~;ly flUHf' :1l1trl!'nt ,l>:--.lIItIfHj III .I 

Inolt' 11IXlIrJOlJ .... ~Jlowth Dt'tl'rl(Hdt;(1I1 \If 
ttll' pdlll! fJllll I ,Ill It'~lIlt wlll'll tilt' Ilh)ld 

pl'llt'tl.ltt'~ lhl' (Odtlllq III 11:--. :--".',\1, tJ flP 

!,lIllll'1l1 III't f' ..... '~,"V fin Illf'LIiIC11, ..... "l 

I)()\'\!I(,I[ S !:lAnt,·"" ",1",11 \\111 rI' tlll,,[ 

I[ ,1',\ 11,,111' I' 111(II,j '1'()V'\ttl \o'\,!"") ,1,1,/,·,1 

5 
10 
4 

10 

to auyllC Vlllyl dl'ptdtt' ,P'll (111 hdSt',! 

Pdlflt ExtprlSIV(' tt·~tlnq ,It (JU: r r,- ';)(J'! 

TUXdS. T(>5t f-t'Il(,P Sift' and on tlP!lH'S I' 

thf~ Gulf CO~J<.;t .lll'd hdVt' l ()llVlrJ, I' ~ u .... , ,f 

thp pprSJstprlll' dlUi ,db" II\t" t':--") \,t 

DOWICIL S 13 Tilt] lJ~" "'\"< ,,', ,'" 
fllPIHlpd for two \it)dr Illdld fr,'" P'· 'It'l 

tJ(HI III hlqh Illold d"'.j ..... ilk" till' (~,.! 

C()d~T IS 1U p"lJrl(i~ pt·, ~(Il; l.ld,I{,,, .... 

LUVVt" It'vph ,PI dllHf .1 ~) i'lllJl·,j .... p,.r ',', 

q,1111)ll~ tl,l\t'I)r(l\ iiiI'd !'fjlil\,II,.n: p',.: •. , 

ttlll' In ncu!tl"rI1 ,:,I!'<I!i'~ ,jl',1 .,", .... "'.J. ~ 

.... '1 .... · t'pl.I,!,' ,PI'.!', 

'. 
, ". 
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Industrial Paints 

Industrial rnalfltenallCt~ Pdlllts are a natu 
rill for this ~,roduct Tropical Chamber 
tests, reported below, Indicilte thdt levels 

Addition 
Level' for 

Paint DOWICIL 
Systum 5-13 14 Days 

PVA3 0 NN 
3 NN 
4 NN 

iI~ low d~ 0.3"· plovldl! mold protection 
In higfl teillperdture. high humidity ,!Il 
vlronrnents. The~" conclltions are qllllt' 
comlllOn in food [lrocessing and dairy 
plants. 

Rating' 

28 Days 42 Days 51 Days 70 Days 

TT SS HM HH 
NN NN TT TS 
NN NN TT TT 

Addition levels in pounds per 100 gallons of paint. 
AatH~gs: N No maid growth. T 5°0 coverage of panels. S 25°'0 coverage. M 25-75°0 
cover<ige. H 75°0 coverage. (Duplicate panels are fun to minimiZe substrate variation. triplicates 
are also run occasionally I 

Polyvillyl acetate pH 7 6 

TIl!' exposure ,ollditions in the tropical 
chamber are d~ follows: 

1. 90" Reldtlve HUll1lcjlty 
2. 86 F 
3. Complete aiJsence of IIDht 
4. Clrculatln~J air Insures continuous 

Inoc~liatlon of the panels by natu· 
r<llly occurrln9 fun(jl thrivln9 In the 
chamber 

1 he chamber is not considered equlv, 
a1"nl to outcJoor f'XPOSUr(! since sunlight 
dlHI rnt·>t rnltf"flt rJJt1fall IS absent Thp 

test IS conSidered a screenin~J techniqllf' 
to rapidly 130·60 days) determine the 
relative effectiveness of film prese,vil 
tlves. No'mally. a paint film absorbs 70 
moist,,,e (high temperature. high hu,,"d 
;ty ilrea such as the Gulf Coast) III t1H' 
chamber, the film Illay absorlJ as hlqh ciS 
30.40°0 of its weight in moisture It !S all 
accelerated laboratory mold t .. st .II',: 
provides more conclUSive data ;lilll,,1 II'I 
,llive effectiveness of various Pft'S'~'vd 
tIV'~S IhJn il~Fir plate \[~sts. 

local and Federal Government Regulated Paints 
Fpderal SPt~clflCC:ition P<lIflts whlcll Illust 
p,I':)S certilln \)lOdCI;Vlty t('<.;t~ will do su 

Federal 
Specification Paint System 

"ven With qlll{(' low l"vl,ls of DOWIUl 
5·13 ,set' Table) 

Addition level of 
DOWICIL 5·13 to pass test 

TI-P-650 b 

TI·P·0029 

TT P-55 il 

Latex base. interior white 0.3% 

All 
Polyvinyl ,'cetate exterior 

0.2.0.3°." 

0.3"" 

Ll)V\tI" il".'I·I~ t!lrlll rtlll .... t: qlJ{)tt.(1 dtH)\'t' 

\lvil· pd~: ... ttll- :-.pt·( If", tt~st~) ~'IJt wi' rf'COfl] 

""',,eI th,' i"vl,l~ (jIVt'f1 III !h,' t,tlil,! Utili" 
'OCd' '.1(JvI'lnrtH!flf r"qll"f'nll'll!~ ~IJI h d'~ 

th .. t,jI!W Y'lik Lily HOIl~"lH r",tlll)IIly 

rv1dtelldl /~ (HHj tllf~ LOfHH.'{"tIClJt ll'.ld 
P;llflt Act IJdlllJdfY 1 l~JO, I .HI Ill' 11l!'~ 

With DOWICIL S U Add,tlon,,' to'"I""1 "t 
DOWlell 5 13 wlil 1)1' dlllH' f"1 oil,," 
.... 'H'I IfIL dpplrl.dllClil', Upu/l IPqll1 "t 

Latex Emulsion Paints 
Dls~)(!rsion of DOWICIL S 13 . .In u'~janlc 
uYSliJlline soli.i. is iJest dU.OlllplisfH'd I)y 
WlIldlllg the antlmlcroiJlal With ttl(> pin 
ments. Unlfurm clispf'rSlons have Ilel'n 
obtained utililing the Cowles Dissolver, 
Moreholls" Mill. and PebiJiI, Mill. It can 
,llso be itclcj,!d dllrin\! the I"tclown op,'ra' 
tioll as a pebble·milled slurry conSi'lIIHj 
of 2S pailS DOWICIL S 13. 74 parts !!If; 
yll~ne glycol, <Inti 1 p,,,t "f it sllitabl .. 
nUllfOnic sllrfactant 

The pH sens,tlvity of DOV\ICIL S 13 IS .. 
factor in usilllj t!lt' product In Id!l'x P,llilt 
The chemistry :llvolvf>tI III thiS sPllsit:Vlty 
is actually it hydrolYSIS r"action Th., 
CH,SO. ~JrOllP dttilched III the lettd ch:" 
ro pYlldirll' pOi tioll of the 11101",-lIle IS III 

eft,·ct. repl,tel'lI WltD;' OH glOllp Til!> 
,,!sIJitin~J plodlJ( t I~ )lyririillol,-,,'" 
ppund whlctl d{Jf'~ not tl;IVt' tilt' S,illil' 

.I' tlvlty dlj"I:;st '"ult! d~ DDWICIL S 1 { 

Dl'spile thl' h,.dr(J;y~ls P' Olll'!1l1. 
DOWICIL S 13 Alltllll'U')IJldl IS the "lost 
effective nlo:l! .:olltrol dqt~llt thdt tld~ 

l~v('r ht~Pll Illdl,t' dV.lildhlt· to thp tJ~tiflt 

Indus!"y Ttll' dllHHHlt dll(l 'H~I~lst~fl, t' \Jf 

11101£1 ,:ontf<>I dct'Vlty IHllvldell I'y 
DOVvICIL S i3 Oil d I IIst(lln,'1 S h'.""I'. 
t"'owf~ver, dt!Pl'lld~ I.Hl th(! 1!~Il~lth "f tIP1{' 

thp Pi:lIllt IS In dlstrliJutlon b('i\"vl"'f' :tlt' 

L'odllt:tIO!i pl.lllt ~IfHj tht, ClJSt(l:11!'1 ,tnll 

ttH~ Sf~Vj'IJty uf till' pdlnt l'IlV"()ll/-"el~! un 

th,' stah,!ll, "f DOWIUL S ~3 Its lIi·!lty. 
th"rpf'H!'. d",'!,'l(fs fl" tilt! ,liltlity "f ttH' 
I LlstOlllPI t{l ,(lrltl(ol :h! ..... t' tV:1) '1'~'lll 

t Ion::, 

DOVVICII S 13 J\ ,1,''11< '"llI.t: it",; :111' il,·st 
',tahllitv !Il d 1.ltl:)( SySh'1l1 \"vhpll fO"l'lI 

1.ltt'tl ,I: pH Ill'''' rll'l.;tl.l. I,' ",11~thtl\ ,II 
~.:I,j1,' t ,1:1')0. :-.\ ..... !f':1l .... {l"I!,lIl1lf' 1 

~)lh\ILII ~, ,.~ ~ll"'II".I:I.j 11.1 ;d ' ',jl;q. 

(If ! ~l !.) Hi" '")t1(i\\" .... [':'1111' '1:~1 Ow ;1, ':'0' 

'pt"Il!llJ" "f [)()V\'ICIL S 13 "P'''I '!I"") 
!hd/lldlt'x ,-;ysl£!rlh tOllllt,!,j(I'd ,riHJ\'t, f'~l 

!J O. Elqhty to Ilillety p"".""t "f 'Il,· Itlt.r' 
:llll(lllllt of DOWICIL 5·13 "rltl'~r1 tr) pul\, 
Vlll\-1 '::Icetate paull torn ,lid I a: d pH .,f 
70 to 8.0 ilild an"d 2', to 3 y'·,JI:-. IIf' tl,,· 
shtdf has lH!['1\ rt!c()vt~rf!d ThIS '"ll"lf 

d~J"l~J can IJt! SIPllll(lt,·(j \IVitli d '>IX Wt:l'~ 

dcct!lI..!rated OVL:rl tl'~l dt l,IO! In d Idtt'''' 

systelll formulated ,,!Jove pH 8.0. It ".11,)1 
lHlCOflllllOit to ~{!" a S()"., I()~s Ilf IH! )<i," I 
tdtcr a unt'·vpar stlf'lf lI~llll~J 01 fu! lJ\'\ilfl~; 
ttln~{' wp(lk~: iI( (, .• j"ldt!'<j :rqlflq .n I~)U f 

Addit[OIl of V,HrOlJ~l {)I~l(ifllt' dllllr'!,' ~t~i 

t)llllt!rs' S'1i. h ,1:-. n'tJrpil(Jllfit" Jrl 

t'ltldIlOICt!1l:no, dfHf ~lrl~th(Hluldqillll' h,I', 

dll adverse f'ff~'i tOil thl' :-.tolt)';ltv (,' 

DOWICIL S 13 In ,iii latl';' sv,tPIl1S test"d 
1 he ilrl'Llkdowll 's f,ml\> ',Ipdl ,tltd ,'xt"" 
SIV{~ eVt!tl "t ruo'!! t{,n!pt'rdt;.;~t' stt,I,~qe 

Or~Jdfl!C dllltrl('S d~(' SUlllctllllPS IPeor,)!) 

rated to IlllpIOV.! I UIllI'dtlilJil!y "vlttl ,)fl' 
Vt'rs~Jl c()lor~l'H sy~tl'nlS TII,'y ~,tH,:;ll~ tJt' 

dv(,t(1f:d If DOVVICIL S 1~-{ I~ te' lif' J~''{! I!; 

.1 I~!lex (Jillnt. j\l:llJ~!Il'I'nh 111 IJt~ ....,t";~I;(: 

tJt! rlltlril' \',t!ti) dnlllH)'l~·.:n li\"'!'U"\ltil' 

St .. lfHllty of tJOIt\-ICI: S ',3 ,'1 ,,' .It ';1' 
systerllt:cu' Ile > V( !I,dlt,(j '.'VIP' ,. I ,r ;,d"! 

fdturrl:~ dlH.t I~ .iefl:litf~,'~ ,J(h,.~.Ilht, L,' 

fOI(' Ihf' f)rocilH 1 S 'j:,':/·"I /l P! "'!III:t!(1' 

In 11!..,~t latf>' svstvP.:'"> tt'S!I'd .. fdl,,~ht tin. 

t:llP" ~ll ctl,lrnIH'r !'v;r1udtiofl Ij :1'. t,,:-,: 
fPlll'(~ expo',;)'!.! In t "'t'i;:": l!·X,:~ 

DOWICIL ~.; 13 '\"II'I1I<"'! !l;' 

pr()\,jljl'd ~Iqnlf,t,d;~"" "Jlpro\"'d 'I !"v\ 

q·SI-:;t.l'H~' "V'" Hit''1! ,Ii Sy~lt·n' . .:. ,un 

tdlr'lIlq d~l\' of !'It· (lJI111111'rnJliv d\,' ·.Ihh· 
f!1I1~ll'....ldt'~ Th",~t' 1(!SlJlt~ Wert' ul1LlIIll'd 

dt'~pltl! stH'lf d~l"lq lip to d \" " ," Il'. 

;l[ ,1. u'lf!r,llt'(j dljlr'H dt l)C ~ i ,. ~I"'!, "~ 

~I\, \Vt'f'ks III ttl! In(l~! ,lth"':-'t' ,>'{,,~, ", 

t".;tpd for :)1.11' :·t'y uf [)t )\~.ICI! :---: 1 ~ ,'I, 
(I(l'(Hlnt of Inold ('tiP!"" i1~(l\. ,hod ,",,' 

, . " UXi":1til'd d~llflq .~f :": i ,; 

fl(1\ 1 ,IS ttl.lt p' .. I\ !I',: : \ 
f', 'l~ j It 'Idt' 

!,' : 

. " ~ .. " . 
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6 Oil Based Paints 
" ,', ,~ . "\. 

... ' ~ , ~ , . 
, ,1 \; , , 1 ',\ : t ' JIll' :' 

1 ,II --'1" .' ~, I' 

("'iI""d' 'If", .,! D()\\,I(ll S '" ,II": /,' 
,l .... ·,h· d" prOVI.i(· ql)'l'J f·." "''',< ." 

: ,I" DU .. \ICIL S 1] '.\,: pI, .. I;' plt,lt" 

',tlr~ III tt)l~ p.llnt 4'lrn p,l'!', tJi d , ", 

,~~.I(lt':l 1)1 t)r\)~" Terl ,irl~(I', \,f .1 I ','l""'

'II' :,'\t· j '-) r.,{ ()"·rlll·rHh·{~ I dr' \d'Y frrll" 

:1 :{I '; /~. I!' tllqll /1'1, (lX'!!t> I \Irltdlr~ 

P!q P;lllltS to 1 1~) III low '"11: Sy~tPlll~ 

Industrial Finishes 
Ul ~V\'ICIl. S 1] Antlfl:H 1{)!Jldl L,ilr 1)1' ll~t·:j 

.1 IIl,;lll,,·' ,d f:lIlu!V (lpp1r.·(f fllll<;b".., 

il'f' prut/III t tl.j~ !{ly'\' v{):.Jtllrtv dt t.·rn 

I't'~d:llfl::::' ... ! ~(; :·~)O C .uHI ddt:~ not tll~ 

1,\)1 rh:~.!lq tht· d'VI~l~l L'pr:r.I!'u" f3t' 
,I~l"",t· u f II',' 1.I!t- it \-''''dtl()'~~ \'\III! h (d~~ 
"',...,~ 1'1 f{i('''II:;i!Il)')S dlld III ttlt' ~.d, 

:,,,~ •. :) d!;(! "ll\':rl)~~:~1f'!~l~ v\llf:r!' ~~: .. t(J' 
,1'.':1 1 ,,, .. ~ .1',. ,hl·t! I!dl.b (-)jJP:i\'dt:~,' {(JI 

"., ,I'~:""" r~lt!·.I: 1·1l ...... 1 l.il' f·Vi.lll.,,~(~\: ,:".:. 

1~"'\' S(};~ .. · I,f ~Ilt' .• f'·d' IIYIH~f'~ !~l'" 

" 

'. 
ti" !, .. 1~I"j ,,{fe. lI\"~ l'r ,I'" t 

(:;',I~!rl':1" tIl: 1)'.'V:iHI j ,;'I(! \~, 

/o •• ~. " H,)'l"~ <1!:d CO,I' ' ,l~ f(·· I:. 
{ . ,r ,,:" 

! ,. 

\ 1 I ' ) : •• ~ I . h. " 

, ",', I· , . , 
". 

I· .... 
" 

I, '. 

.1 

.. , 
.I·':~ \/.111'1"~' /""'(1' 1,1 

I j" "',:, f II'! V ~) V ", ,1'1 \ 

),,'1, t ... ! •• ~lldlljn· ptld',ph 

I)' dll) LlI "'dlllpi"1 1 (lUi" ,. 

';"llf 1 !ljl' ::1 I!lf~ f()r t~x.nllplf'! Ullt' 

'; 1': i 'dJlJlll'll "VPOt Iduntt: rChlorux 
I,r :',.1 f()1 t'Xdlll!l!t" tll:,1 ~~ (ItJdrh VVlHlll 

:"dl" (If '-IHHlntl t() Illdl<.t: (Jilt' ~FtIIJIl, Use 
'III'~ ~f.\:tJtl{)" wlthuu! drlutln~J to rernov(! 

!l ,!:j,,\.\ dfld drrt Bl'st rf.:SLJlt~ an! (1) 
ttl ilt·'.! Il\': ~~1 rtJlliJ!ll~l .... vrth ij fllCd,Ul1l ~oft 

hI ~.~Il ':\-nt:n Itll' :,urfdlt! I~ cle~Hl, rH"~t~ 

tI,(II!)lj()IJlYWlth frp~hW:lll~r trOll! a ho~'~ 

I\fter ;11IoWII1~J til(' s',rfau, to dry, ;1 P;lll1t 
,;"'1I.iI"")(1 DOWIC:L S ~3 Alltllnlt,rolJ'dl 
I/l,:~l PIUVldl: ,'xCf'llt!1l1 protpcllof") aqdH1St 

f\Jrlhi>l r,\()!!1 fUf'llattC)f1 

To)(icological Properties 

1 

3 

~(I"-'" .111:' ", PI(lil"!~"''-. of DCY.\·!LIL 
I';" [It',"l In'. "~!I~j,dt'rf on ,it)-;r" 

II "1.1 -.. ... 'vfrt~ ~tl. foth 1\,"' .. If ... 1 1"~iJit~ 

, : f) . "t· :~1I1H'" .:()~I· fl'", ___ "I DU\'\'lC1l 
I..., ,11(,' f' ,q ku ~ :"'i f:, j,lllll'd p,q~ 

• 1 '1 j." (; , , , , ), I .:! ',t' 0:: 

I : I ~ . I ~', I 1: : ' , I 1 ... ( 1 ,I I ' 

'" <, ,~7:) r' ~'j 

". :;f .. rt;!),·', 
~ ), .', ' '1 l!"" (I ' . j ...... {~ .... v' - r •. 'J!l 

\ , ' 'I I, \ ~l .1' , I r '1, '. j , , , , ,j !~. ! f ttl,· "',!' 

'. -/1' ,I! / i' '( j ': , .. , , ..... ', t 'j ~ \ ,I .... ' I II, tl ()f ·,1 j' 
• "i' .,·~'!,'I ;,1 '~"I 1.11 l~, ~(J'it;':\"II:~l ,1:1 

"-(~\'" (j ~'I' '.i·V!·flt" ()~ 1'1" 

. I " :. ',,' J ... I ii, _ " ,t: I ' I , 1'1 I \" 

f , • I ' ~ " I • ' • 1: ~ j 't j I 1 • - .... , .... , ,) I I I I , t -. l 

4. Ttl "Yd' . .,llt' th" tOXl1 It) b,lIl1 .ill',I)':1 

110/' tI"lldql1 th,' '-,klll ttl!' IllltIJlt:!.·t! 

'1ldtt'lldl 1,-'v.I~ dpp'It'illJlutt'l .Ill '1111)1" 

\,,"1011'". \ I,ff III th,' prf'~t·nCt! of t!XI I")~ 

;llllIS!lJlt' IWdlf'r' ftll ,I \.onLH.I pt-r1{J(1 

uf 24 IHJlJrS 1\''\(J (1111111;110..; Ir(~clt 'd 
I': thIS nldlHH~r SlllVIVed .1 (juse of 

40 CI kq of hody wf"qilt S,x dll' 

'11"!~, tl;,,,,, w,th ,"tact ;lI1d tlll(,(: With 
d!>rdeit'd Skill, Wf!rE! tr(!(-Itf~(f!1l d SlIlldiH 

manner ilt d dose leyel of 2 0 (J kq 
hody we'qht of 'llatenal admlnlstere(J 
.IS a 75 'solllt,o,) of DOWANOL DPM 

5 

I I I A ',I 'i'propyl"I1" '1lye(J1 ""~t ly et Wr 
SIX of tlwsI: al1llllais died Wllilll' 74 
hOI;[!-J Allllllals trf!dlf!d slnlllarly ",,!th 

il dose of 0 S (J k(1 hody \"'(,'(lllt. d(t 

fll"llstl~red as (I 1 0 SlJSpf~11SI{)n III 

v\'atf:r, SLJrVIVt'(j 'vvith !1() r't)tll""dIJlt' 

;Jft(·, ,·ffl:t'h 

dlO!I" hdVf' 

1 !It-[I\JI!1o-(-I plt .. j'"> 

::f"'il f Il':rillctf'<! on 

r"~lJlt:, lIl(jlt dlt' ttldt 

.1 II:SJtJ p~'r{ ·'I~~.j{jf· ,d !ht' :pll'n,ll~., 
:' t·\ ,I Ill" ;.", 11 ~ I 11/"1 i Til,' r.· I, ,I. - ....... ' I) 

.... rll/dtlfl'l I'~ hlJIlld""" 1"~I'y ()(, :1' 

I'" f) t> r I () 11 L t· '\ PlI- IliIIHj:,/lq HU!lld l ' 

( ) fill I " ~lf\J(lliLt "~'i;"t i.i;i.,. ,'1 !11)t 

;.\'I'dtll'" hd"" '~tl()Wll th.1" It I', l.q),d1i,J 

1 , I ,II ' ", " t ' :i illlllll·d ')\o111'-"I: "'("" 

:1·.'I'!I"· of ~)"(lfl" 

'" , , '::-,,' I ' I; 

• I· ~ t 1 : 

.~:,I·, I !Yf lit ,:' 

i)1 lI".11 'l C; 1'l 

, 
:. ", 

, ' 
• 1 . ,j ~ , " • 1 i 

l 'I~ ':. i1h 
, !ll ' 

, ,!!, It I • 1'111:-, i ' 11,11' 1: 1 tl!. ,. 3 "'1 I' • \ • 

,.,,:" ",'j"". ;11" rj !': .',"1 "1 ~!, ;1" 

'\ 1. '" 1 1 \' !r • '-,11 I, 

: I ',·t· " I, ,I' . /I " , .' .• 1 I", . H I' 

',,\' , 

", .1 " 

') f) 1 III <~, ", Ii\-!' I .' ! I J '", ' 

, • ~ , t I I I ,II I " ( :' !', (!, [) ~ ) '. - " I' I [ , ~ r.· , 

1)!lllll1'1l'll'd itJl tt", :l/I'~"rVdl!~)!~ Ii 

!)l{}~)t 11,lil,t IH(.dljf tt} IS '· ..... 'H.·( If,tl ," 

tldVi' Ilttl" ()r 11') ~Iqllrflt dill "ff,·\.l Oil 

tht· I{JXlt'lll()~Jll dl prop"1 III'~ of Ihl' 

lilldl P'O!llll.! How"y,·,. the "PP'''P'' 
dt!~rH'~~ <IIHI ~dfj,ty of f!dCh prOp(I~I·t1 

liSP. of DO\ VICIL S t 3 sholilrJ be eYil!lI 
dl£:d on tLp IJdS_~ (If ~IJltc1!JI'~ lox 
1l'()luqlcal I.'sh I,l tilt- fllld; pro(\11i"1 

I [~t~ I f 

First Aid Measures 
Eye Contact At ttl!' fllst I:Yld,·I1. (' of , <l" 

tilet with DOINICIL S 13. !h,· "y(;S ~hl",'(j 
b.· flush(,d 111ll11Uf'dt('ly w,!h 'OP'tJlIS 

drnOllnl~ of flov'.'lllq vv,I1f~r for <II I'·d...,! 1:) 
!llH1I,tUS rv1pdl{ dl ;ltt(-ntIOr1 ~tH)II:,l !,., <,..1, 

tillll(:d p,omptl\, 

Skin Contact If OI}VI{)lI:, IJ!ltd''''n.,~'II' 

(l( l'lJrS. ttH' t'Ollldrnllldll"! (;tt'dl~l !Il 

IlJd!llq ~;h()t:~. ~;h{)tJ!(j t!,· ,,'!)I\i\/t·{! I'~! 

'l~"'dr"tt'iy ,~Ild th,' ,,ff. tf'd ~k."l (n~-d~ 

... hIHli(l t)f' wi:hh,~(j tlh:!{)uqli',' 'lvtlll ~tjd:" 

,1!Hi plt'llly of \'\r.dt:! C()t'I.j!111l1dl,"~ 

1 'd1l111Hl ir!ql ~)Ii{li':,> ~!,(),.;j flf'~:" 't'~I""I'! 

,rlltl: tll""lJLrqI1Iv :.·,,'h'·: \1t'IJ;1 d ,I!!"I' 

Inhalation If ., 1"" 

, • ' ", I ~, 't,!l'tl\,-"" tl,'" 

'" , I 1 'I j ... I 't .; I ~ . '" (I: .•.• ,t ·1·! ~\ :' 

Ingestion d [) :',\!I 

t 1 • , ! It ' ",:",:'1)'.'.··,1 ". -I:I .1' .r:> "~ 

, ~ 1 t ~ : j , 

'. ' 

.' . I, : , :. ,'" 

~, I , 
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8 Handling Precautions 
I "" ,,~t' ll! UO\\ 1(ll S 13 "",st I", <It: 

..., ,j"",j III ~IH)1 d WtJ\ ttlcit ;'(}rlt~fllll/ldll"I' 

. ~f .111 .'rld ~t1rfcli t)~ 1":-; dvt)l(iI!(i. thllS 11lHlt 

·'·',/rrl~l rtll' p{)s~d)Jlltv of ovprexpOSUlt· 

A~ lIllllll d~ possil)I,· the hilndllflq dlHI 

liS" "I IJOVVICIL S 13 must be done "' ;1 

.. IOS(,rI system. includll'Y provislorls 101 
,iednllig process eflluellts. The lollowII'(l 
pleCalJt;ons ilre Intemleci lor use in those 
dreas and 01 operations where complete 
control of th.; miltelldl is not possible. 

Alw,IYS plOtect the eyes from contact 
WIth either the solid Itsell (JI solutions 01 
susp(,nslo'ls 01 the 1l1dtellal. A n111lln1Lll~1 

01 s,Jlety gldsses With side shields shou!d 
be worn wlll'nevel workiny with 
DOWiCIL S 13 "Vf'n when probability 01 
direct contact 1f1 /111/1ll"al Tiqht·f,ttinfj 
,:heIl1ICal works go\Wlcs, or equlval(,nt, 
should be worn whenever the oper dtlOIl 
I~ obViously dusty or whele the po;, 
Soll';lty 01 ~FOSS contact IS high. Each 
worker should know the ioeatlOn and 
operatloll 01 salety SllllW"'S, ('yc bath;" 
,I'ld drinkinCj lountalflS Ir>r lise III Ilushlflq 
Lontdf1'l1rldtt!d eyes 

TtH' Vll;lU' of ~Jo:)(j per~un(ll hyglprH~ 

p rcl c t I( t? sin pre v (> n t ! fl ~t ski n i r r t t d t I () n 
can~lot hf' OVl'r~tdh:d The skin and 
clothlPq SI"HIU1rj dl .... \:ays he kppt CI(!(Ul 

rhp avo'd.lIl{ j. of skin l Ol1t(ICt IS irnpC'ra 

tlvf~. nut unl', tH'l'dllS(' ()f HH' IrrltatlOfl 

tH;t.·qt1d: Illit ,w..;·) dnej !ll(}ft: 11l1P()Q;1I1tiy. 

~)I'C(1 ,J ~~e DOV''v 1 C I ~ S 13 .l\l1t i rl11l' robt ill 
l1~b Ilt'PIl ~h()wn l{l tHo ,1 s.('n~!ttlpr of 
tHJll',jll ~ktf' 'IT IS {dp:rble of prodlll'inq';l1 

:I:',-rql( !'yP" rt'~I){)flSPI 

j' ,', .·11r'()~tiH1l te IHf'vl'nt :tll' drsppr'.di (If 

':'.,: (]' Illl<,t, I'''' ''''''"''1 DO\"'ICIL ~ 1:J 
"'fl' 'l.PI).. lIt'!~ C,Ht,fl J \ (jl''-,I~P' of 1'<jliIP 

I, .,.~~ dll!l pr{;"('{!:nps IS 'H'! "'-.~dr·y .n 

.11, 'dllpll ' ;t!II'Q ttll'-, L{H cI! ,·\(h:flJ~,t .f'I~ 

.J!" 11 'l)dY tH' -"filIHt!:! dt '""W( Ifll (J;)'" 

!"'."', \~jIH"" I'~. ,lkt':lh';(Hl (If t·.pt,·, I'" 

:!l ~:'I''''! " t·, <,: .... i ()rltdlrlIP~1 DUV'\ I( Il 

C-., • ~ .• ;1'11(') :". I "!'ll'lrllf'd IJ'r' fllI'l 11 r'· l.l, 

.. ,. II' '-, : .. ,' ~ •. r --. : .... t, , " : :., .. if .r PI" . ! t • ~, I'· 

pt""';(lIl~1I p'ott·; :1\1'I'qlJlflf1~t'r~1 II '-iIHlllnl 

IH: ,'nlphd~l/t·d theil pt·r .... tdlill pr~dl~Ll'\',· 

{'(llllp'p"nt I~ d .... ,.( ()tHld!V nll'~IIl .... \If PI{) 

ft,,·tIUfl dnd IS Ilul dll ddt'qU..lh' Slll>StltlJrt· 

II" qood sale work/llq LOIHI,tllJllS. ,ldequ 
atf' vt!f1tilatldrl dr)(llI1tpl1l~lellt condllLt pI' 

ttl!' part 01 ("llploy"ps. Becallse 01 tl", 
ll"tatlon potentIal 01 DOWICIL S 13 . 
paint conta!lllCl9 thiS product should /lut 
he sprayed II spray application is " IW 
cessity. contact The Dow Chelllll:al COIll 
pany. Desi~lnecl Products Departnwnt 101 
recolllillenciati OI1S. 

Combustibility Characteristics 
DOWICIL S 13 Antimicrobial, like most 
oryanic miltcI/als, will burn llnde' the 
TIght cnndlLons of heat and oXY'lcn sup
ply. Fires cal' be extinguished by con 
vf'ntiOP31 means, with water fog or CO: 
r(:comlllendecf. DecompOSitIon products 
may inclucfe hydrogen chloride so Ille 
fl~lhters should wear sell-contdll1ed 
IllPathll19 apparatus. 

Spills and Disposal 
Tilis plc,cluct IS toXIC to fish. Therelorp 
!reatt'd dfluPllt, spills, wash,s. and water 
IJs(,d tn elpilll eqllipnlcnt must not Ile 
Iwrmitted to dralll IIltO lak"s, strednlS, 
ponds (JI publiC water 

Spills [)I othel waste' of DOWICIL S 13 
~ntlll1lr.rolllal ShUllld ilf' swept "l' uSlny 
floor ~v"ve('pI!1q (OIl1POi.J " :: The ~pll! lIrpd 

tll/'" shollid 1)(> flllsl"'d Wltll """tl>r ttl 
.on IlJnd 

D,spusdl L1f \''Vd~I{'S (lilel LPllttIIlH!rS I.d'l I,,' 
III Il'l dPpr(lvpd ;dlldfill ~til)I{'( t If, "0 

(.'r;Ul1df/t' Intu fJpt.Jhh' (11 jJ:J.1)/I(' ~\'c1:('1 

"· ..... UlI'( t' En1ptlcd «(Jllt.llllI~l~ ~t\(l\llr! ,.~.'! 

bf' I{·~j..:;ed nlSpUSd i of 1/0/.1:..,1":-, dl"~ 'IJ;~ 

Idlflf'fS also Cd!l In! IJY IJllrlll"q .1'1 

!OpflJv{'d 1111 rH'r~If()I Ifl~ 1I11:r,I!,.' np' '" 

! Jr~ drj.j 'Itllt·! ')I,rS!)llllt'I" ,,' ~, ' ;, 

.1'/\,1., fr~d'l ...,'lH)kf' (If f\JI'll'~ Ir· _I .:,,~ 

IH1'-ldl ()f '/1,,;1'-.1 .. '-. tH' . ,"LI!p ttl.!: .lPI"1I ,I 

I,:,· F l'dl'ldl .... t.1t.· .t!l(j ;t. dl "'q 1~.II:flrl· 

Dow enCOlll,l\JPS ItS Cllst'JlIH'lS tel I('vlew till''' applicatIOns o! Dow products 
flplll th,> stall(lpoint 01 hlllll:lll h!,,llth dlHi PllVllOllllH'lltdl qUill,ty Tl' 111'11' [,llSUrE' 
Ibllt Duw prurlllct~ dll' Ilot u~t'd In WdYS fOI whld1 thpy (trt' r.nt Intt'IHipd III tt'sted 
Dow fH'r~;nl1npj ~H(' willulq In d~Slst Cllshlf11('l S In dfllll"l~1 \/Vltt1 t'col(l~"cal dllli prod 
tJct ::,afet'y l'UflSldpldtlllll~ Ytllli Do\-\' >dll'Sll1drl l df: ,Hfdl1qP tilt' PC(l))t'f 1-IHlldl ts 


