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SECTION II"'4

PAINT
INDUSTRY

ANTIMICROBIAL AGENTS

How DOW Antimicrobials Serve the Paint Industry

Controlling mold and bacterial prowth in paint formulations and applied paint films 15 one
of the most persistent problems {aced 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 EFFECTIVELY AND ECONDMICALLY PREVENT

MICROBIAL GROWTH IN BOTH STORED PAIN ;. ... APPLIED FILMS.
THESE PRODUCTS::

* 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 ingredients and for maintain-
ing general plant sanitation. For further information on the toxicology and procedures for
handling these antimicrobials safely, contact The Dow Chemical Company. Designed Products
Department, 2040 Dow Center, Midland, Michigan 48640, or yvour 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: 111 conditions of
~ exposure, 12) the substrate over which the paint is applied, 131 the susceptibility to attack
© of the film formers and additives in the svstem. (41 pigmentation, and (5 the physical prop-
i erties of the film.
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The leve of humidity to which a paint film is exposed greatly influences mold development.
In high-humidity environments, mold grows very easily and abundantly on unprotected paints,
Where humidity is moderate, mold does not pose so great a problem. Nevertheless, short
periods of particularly favorable conditions may occur in almost any area of the country.
These provide sufficient time for mold to gain a foothold and do some damage 1o the paint.

The problems of mold control are much more severe when paint s applied over 4 wood sub-
strate than when it is applied over masonry. The tvpe of wood likewlise has a bearing on ease
of control, i.e.. paints over vellow pine are more susceptible to attack than paints over redwood.

Oil paint films are more susceptible to mold growth than are latex paint films. vet when ap-
plied over a nutritive substrate, the latex film presents a much more severe mold controi
problem.

Most of the pigments used in paints have no effect on mold growth. A few, such as carbon
black and some bone blacks, serve as nutrients for mold, while others, such as zinc oxide and
pigments containing mercury and copper. do inhibit mold growth somewh:t. However. the
practicality of the latter as mold contrcl agents is limited because of the mildness of their
inhibiting properties, their cost, or their color.

The rate at which a paint film dries and the degree to which it hardens also influences its
susceptibility to contamination. A paint that dries slowly is th  most easily contaminated
because of the longer period of time in which mold spores and air-borne nutrients mayv be
trapped bv the tacky surface. The dust and organic matter which accumulate on dried paint
films may nurture the growth of mold. Such accumulations mayv contain abrasive material
that scratches the film and allows the mold to make a start more easily. Harder surfaces
minimize scratching.

Although mold resistance may be improved by use of the proper driers and pigments, the
resistance will not be suflicient to prevent growth under many conditions. Adding a fungicide
to the formulation is the only sure way to guard against mold growth and the problems fol-
lowing in its wake. To obtain meaningful performance data. the fungicide must he tested in
the actual paint formulations to be protected. over the range of substrates to be painted. and
under actual use conditivns.

PLANT SANITATION

The successful use of Dow antimicrobials iz greatly dependent on a product low in contamina-
tion. Hence the practice of good plant sanitation is of utnost importance.,

To maintain proper plant sanitation the following practices should be carried out:
At frequent intervals, clean and disinfect all mixing and processing ccuipment, pipelines,
and holding tanks for the paint. and make frequent checks for bacterial contamination
in the storage tanks for raw materials used in water-base paints,
Prepare only mintmum working quantities of decomposable materials.
Add enough of the antimicrobial to any raw material jor water-base paint at the point of
manufacture to provide sufficient protection against contan.anation until the material
i= used in the paint svstem,

A 1'¢ solution of DOWICIDE" A Antimicrobial is suggested for disinfecting storage wanks and
pre essing equipment. The tank or equipment chould be washed free of residues and then
rinsed with the solution. Leave this =olution on the =urfuace: do not rinse with plain water.

DOWICIDE A Antimicrobial or DOWICIDE (G Antimicrobial, a 50-50 mixture by weight of
the two. or DOWICIL* 100 Antimicrobial should be used to preserve solutions or dispersions of
decomposable raw materials which are to be stored before they are added to the paint
formulation. The proper concentration of antimicrobia! mmust be determined for ecach indi-
vidual substrate to be preserved. Without a preservative. these mixtures may become heavily
contaminated with bacteria. molds and their enzymes. which in turn will contaminate the
product and cause problems.
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USE IN LATEX PAINTS

Dow offers manutacturers of latex paint three categortes of paint preservatives, cach with
1its own particular area of greatest utility.
DOWICIDE antimicrobials are most effective for the shelf preservation of protein-base
latex paints and their films. They exhibit complete compatibility at the alkaline pH levels
encountered during formulating and in the finished product.

DOWICIL 100 Antimicrobial is most effective for the shelf-preservauon of cellulose-
thickened latex paints.

DOWICIL S-13 Antimicrobial is most effective where exterior 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 DOWICIDE A and
DOWICIDE G at a minimum concentration of 0.6% based on wet formulation weight, or a
50-50 mixture of DOWICIDE 1 and DOWICIDE 7 at a minimum concentration of 0.5%. The
tvpe 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
early as possible during the manufacturing operation, in order to prevent bacteria from
building up during the formulating period.

The mixture of DOWICIDE A and DOWICIDE G antimicrobials should be added to the
formulation from a water solution to assure uniform distribution. These antimicrobials are
water-soluble sodium salts and can be made into fairly concentrated solutions. DOWICIDE A
15 sufficiently soluble to vield a 50% seclution, and a 20% solution of DOWICIDE G is practical.

Where effluorescence is a problem, the potassium analogues of DOWICIDE A and DOWICIDE
(; can be easily prepared from DOWICIDE 1 nd DOWICIDE 7 antimicrobialz, respectively.
for addition as a water solution, or the DOWICIDE 1 and DOWICIDE 7 can be incorporated
as solutions in water-miscible solverts. Directions for preparing the potassium salts can be
obtained from Dow.

DOWANCL™® PM glycol ether is an excellent solvent for DOWICIDE 1. DOWANOL P-Mix
glyvcol ether is an excellent solvent for DOWICIDE 7. One lb. of DOWANOL PM will dissolve 1
Ib. of DOWICIDE 1 and 1 Ib. of DOWANOL P-Mix will dissolve 1.67 Ib. of DOWICIDE 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 agent to adju~t to the proper
pH for the svstem.

To minimize the introduction of water or solvent into the paint formulation. only the most
highly concentrated solutions of DOWICIDE antimicrobials should be utilized. These should
be stored at room temperature and in closed containers.

DOWICIL 100 Antirnicrobial

Cellulose-base latex paints are effectively protected by 0.1 0.2 by formulation weight of
DOWICIL 100 Antimicrobial. Do not use DOWICTL 100 10 casein-containing svstems.

Effective levels were established by insulting paints containing various levels of DOWICTLL
100 with a mixture of 11 strains of organisms isolated from spoiled latexes and fatex paint=_n-
cubating the paint samples at 30 C for 24 hr, streaking the paint on nutrient agar in petri
dishes, incubating the plates under the same conditions as the paint samples, and examining
them for the presence of organisms. Paints containming the above les ol of antimrerobial were
able to undergo 10 such cyeles without producing growth on plates. In the same type of test,
the antimicrobial prevented spoilage through five cveles at 110 F for one week, while pro-
tected paint which has been shelf-aged for one and two vears produced no growth, when in
sulted and streaked in the same manner.
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Acceterated aging tests at 140°F and freeze-thaw stability tests of five cycles 115 hr at 15°F
and 9 hr at 75°F) showed negligible effects on the viscosity and stability of naint systems.
A pH drop of 0.2-0.4 developed.

Exposure to north and south light for 1-1.5 vears produced no discoloration in latex paint
films containing 0.1, 0.2, and 0.3% of antimicrobial.

DOWICIL 100 Antimicrobial is highly soluble in water, and solutions of 25¢¢ by weight can be
readily prepared at room temperature or below.

The point of addition of DOWICIL 100 to the paint 15 not entical. It may be incorporated
either as a dry material or as a solution during any phase of the paint-making encration or
with most of the water soluble raw materials of the formulation.

DOWICIL S-13 Antimicrobial?

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

To provide the most effective inhibition, DOWICIL S-13 should be added to t oth the primer
and the top coat. Complete control can generally be obtained in exterior exposure with
0.5-1.0% of material. When paints formulated to a high pH are stored for prolonged 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 pa:ints for periods up to 2.5 years.

DOWICIL S-13 Antimicrobial is onlv very slightly soluble in water but moderately soluble in
many organic solvents. Its low water ~lubility enhances mold control in applications where
persistent inhibition of fungal grow.h requires a slow sacrifice of the antimicrobial.

Dispersion of DOWICIL S-13 is best accomplished by grinding the antimicrobial with the
pigments. It can also be added as pre-disperse” slurrv consisting of 25 parts antimicrovial. 74
parts ethylene glveol. and 1 part of a suitable nonionic surfactant,

USE IN OIL PAINTS
DOWICIDE Antimicrobials

~“The pmint industry has for many  cars utilized DOWICIDE 6 to control mold on o1l paint films.
- This product offers manufacturers a number of highly desirable properties. It i soluble in

mast organic <olvents, has high fungicidal effictency and a relatively low vapor pressure.
Paint formulations containing it drv in the same length of time as untreated paints and the
characteristics of the films are substantially the same. When the paint is spraved. a mist mayv
be formed which should not be breathed. However. an ordinary spray painter’s respirator
will usually provide adequate protection.

The 1éviel of antimicrobial required in a formulation depends upon the humidity of the en-
vironment in which it will be used. In zevere mold areas. levels up to 370 will be requiren.
fn most instances, the oilz and thinners used in the vehicle are cood <olvents tor the anti-
microbial: consequentiv. it can be dissolved in these solvents anc¢ dispersed throughout the
formulation. It the antimicrobial s not sufficiently =oluble in these components it can boe

ground with the pigment or dissolved in i =ojvent compatible with the svstem and addea
as o concentrate.
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DOWICIL S-13 Antimiicrobial

This product provides effective protection against molding of oil-base paint films. It should
be added to the furimulation by dispersion with the pigment. In paints for exterior applications.
it s generally used in combination with zine oxide piament. The levels required mav vary
from 0.25 1o 0.5« in paints with high zinc oxide loading to 1 1o 3¢ in z1ac-ox1de-free svstems,
For mterior paints, levels of 0.3 1o (.74 are required, the lower range tor tlar finishes and the
higher one for gloss paints.

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
exhibits low volatility at temperatures up to 250°C and does not discolor during the drying
operation. Because of the great variations which can exist in formulations and in the
substrates and environments where the formulations are used. each application for the
antimicrobial must be evaluated separately.

APPLYING MOLD-RESISTANT PAINTS

[n order for mold-resistant paints to provide maxin.um protection, the surface to be painted
must be free from moad contamination. If paint is spplied to a surface where mold is growing.
growth is likely to continue beneath the new paint film. Visible damage soon follows. The
strface should be cleaned with a soap or detergent solution and then disinfected.

FURTHER INFORMATION

Further information concerning DOW Antimicrobials can be obtained bv writing The Dow
Chemical Company. Designed Products Department, 2040 Dow Center. Midland. Michigan
48640 or vour Dow sales office.

WARNING: These antimicrobials fhay present hazards in handling and use Observe all
precautions given on the product labels and in the product literature.
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SECTION I- 1 5
DOWICIL
$-13 Antimicrobial

ANTIMICROBIAL AGENTS

DOWICIL* S-13 ANTIMICROBIAL

DOWICIL S-13 Antimicrobial is Dow's designation for 2.3.5.6-tetrachloro-4-tmethylsulfonyvh
pvridine.
This product is an organic chemical compound possessing a high degree of antifungal activity.
The chemical has the desirable properties of:

* low water solubility

* high melting point

* low vapor pressure

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

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

PHYSICAL PROPERTIES ST T
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PHYSICAL PROPERTIES — continued

Solubility,7 approx g/100 g solvent DOWANOL" PM (propylene glvcol

at 25°C methyl ether) . ... ... ... .. . ... . >4
Dimethvlformamide .. . ... ... . . . 34.3 Methanol ....... ... ... .. .. . ... 2
Acetone . ......... ... ... ... ... 22 Mineral spirits .. ... ... . . . 0.5
Methvlethyvl ketone ... .. ... . . 18 n-Butyl alcohol ... ... ... ... .. ~0.5
Methylene chloride. ... ... .. .. | 7 Perchloroethylene . ... .. .. . . .. <.0.5
Benzene ....... .. ... .. ... .. ... 5 Kerosene ........ ... ........ ... 0
Ethylene dichloride ... ... .. ... . 5 Water .. ... ... ... .. ... .. 25 ppm
Toluene ...... .. ... ...... .. ... 5

Xylene .. .................. ... .. 5)

Refers to <olubility of active ingredients only

SALES SPECIFICATIONS

Description ... ... TR Off-white, free-

flowing powder.
Active Ingredients:

2.3,5.6-Tetrachloro-4-cmethylsulfonyl pyridine .................................. 82%
Other chlorinated pyridines............................................_... RO 8%

Inert Ingredients ... ... 10
Anti-caking agent, max.................................. 1.5%

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

E.P.A. Registration No. 464-353,

ANTIMICROBIAL EFFICIENCIES

Concentration Required to

Orgamism Inhibit Growth . ppm)

BACTERIA

Aerobucter aerogenes ... 500

Bacillus subtiles ... ... .. ... e e 100

Pscudomonas aeruginosa ... .. e e 500

Salmonella typhosa ... . e 50

Staphylococceus aureus ... .. B : D

FUNGI

Aspergillus terreus .0

Candida pelhiculosa. ... ... R e e D0

Pulluluria pullutans..... . _ . 10

Rhizopus nipricans ... ... e . . 10

Lenzites trabea.. ... . . _ , U D

Aspergilius niver [

Frichoderma sp. ... . . : L S H)

Pemcitien diprtatum - S . _ 20

Cephaloascus frapans .. . _ L 0o
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APPLICATIONS

This product 1s registered with the Pexticides Registration Division tor manufacturing use
only (E.P.A. Regist. No. 464-353). Dow will authorize F.P.A. to refer to the information in this
registration file. on o confidential basis, in consideration of customers” applications tor »es<

trations of new antifungal coatings and or other products containing DOWICIL, S-13. Custom-
ers may direct their requests for such authorization to the Registration Section, Ag-Organics
Department. The Dow Chemical Company, Buiiding 9002, Midland, Michigan 4x6.40.

DOWICIL 5-13 may be used a= a preservative for tood packaging adhesives under provisions of

the Federal Food. Drug. and Cosmetic Act per CFR 121.3320.

Concentration of

Use Area ~Antimicrobal
Caulking . ... 0.25 — 1.0¢¢
Grouting ... ... 1.0 —2.0
Joint Cement ... .. .. 0.1 —.5%
Paint:!

Latex twater based) ...... ... ... ... ... ... .. . ... ... . ... .. ... 0.5 —1.0re*

Oilor Alkyd . ... ... . 0,25 — 3.3

Varnish . ... o 0.25— 1.0
Rope Preservative ...... ... .. .. .. . . ... .. ... ... . 0.5 —1.0¢
Wood Preservative .. ... .. ... ... 0.5 —2.0%
Prefinished ceiling tile . ... .. . ... .. ... . .. ... . . ... .. . 0.25 —1.0¢%
Soap WIrapping . ... ... 02 — 1.0%
Coated Paper .. ...... ... ... . . 0.25 —1.0¢7

PNOTE: DOWICIL 8-13 is not cleared for use 1n paint that wili be used i food proces-ng arca~

#Concentration 1= dependent on extent of mildew problem in geographical arex Heavy mildew areas resuire §17.

*Concentration 1s dependent upon extent of maold problem and level of zinc axide mopaint Al paini~ ~hoaid be tosted 10 e aphical
area of exposure prior to selectinig a level of use

Caulking Compounds

DOWICIL S-13 has been found tn be effective at levels of 0.24-1.0¢/ in beth architectural and
bathroom caulks. The addition level is dependent upon the level of mold control desired in the
end product and the environmental conditions to which the caulk 1= ~ubiected

Wood Protection

DOWICIL S-13 has been found to be effective in the laboratory agamst known wool decay
organisms. It is currently being tested in a stake test plot in Florida. Four vear result: from
this test plot indicate excellent protection against termites and other wood-decay organisms.
DOWICIL $-13 has also been used in a treatment similar to pentachloroph--nol “Waood Life™t
treatment. The application of this formulation of DOWICIL S-13 to bare wood followed by an
unpreserved coat of paint has been offering protection against mold growth for as long as five
vears in the Gulf Coast area.

Adhesives

DOWICTL S-13 can be used at levels of 02511077 to obtiaan protection of thesc ~ub-triate-
agaanst mold formation. The fenath of protection de<ired and the particutar ervironmenta!
conditions to which the substrate will be subjected are acoan the condimons which w b dictane
the level necessary n a particubar =y =tem.

Paper

DOWICTL S-13 can be incorparated mto paper coating-to provide mold protection to the paper
substrate. One apphication in this area would be for <oap wrappers Because of the hich
activity of DOWICTL S- 13 against microorganisms~ known to attack paper, the apphication- are
usuallv investigated and evaluwited on an individual cu<tomer basi-

[ T T Fhied dve Moy R T




FEDERAL PAINT SPECIFICATIONS

A number of the TT-P Federal Specifications for paint require the paint to pass a fungicide
test. usually an agar plate-filter paper type test. DOWICIL S-13 will pass this type of test
before and after water leaching at levels between 0.2 and 0.3 tor latex-based paints, and
between 095 and 1.07 for oil-based paints. Dow laboratories are available for testing paints
acearding to the various speetfications.

Other Applications

The above apphications are only some of the areas where this highly effective antimicrobial
can he used. Anv applications involving the exposure of a substrate to adverse environmental
conditions 1= a potential application for this product. The =ervices of our laboratory are avail-
able for evaluating and testing such applications.

HEALTH HAZARDS, PRECAUTIONS FOR SAFE HANDLING,
FIRST AID MEASURES

The {ollowing statements are necessarily general in nature <ince the circumstances associated
with the use of the product are unknown and bevond Dow’s control. Suggestions regarding the
hazards hikely to be encountered in specific operations will be made upon reguest whenever
poszible. Address inquiries to The Dow Chemical Company. Designed Products Departiment,
2040 Dow Center, Midland, Michigan 48640.

Health Hazards

Direct contact of DOWICIL S-13 Antimicrobial with the eves can cause severe conjunctival
and corneal injury if the eyes remained unwashed. Skin contact (strong solutions particularly)
can produce mild to moderate skin irritation. Dusts, if breathed. are capable of producing mild

to moderate irritation of the upper respiratory tract. Delaved hypersensitivity has occurred in
some people.

Precautions for Safe Handling

Eve protection, such as gogples, should be worn when this product 1= handled. A dust respivator
approved for use with toxic dusts should also be worn. Gloves and coverills are recommended.
Contaminated clothing should be laundered before re-use.

Face. hands, and other exposed areas of the skin should be thoroughly washed betore eating,
drinking. or smoking. Showerig after working with the material 15 another good practice

First Aid Measures

Eve contact Contaminated eves should be flushed with plenty of flowing water and prompt
medical attention should be obtained.

Skin contact - Contaminated areas of the skin should be washed with soap and plenty of water.
Anvirritation which develops should receive medical attention.

Inhalation I any Dness or injury occurs from the breathing of this material. the person

<should be removed to fresh air and kept warm and quiet. Medical attention sheuld
bhe obtiined.




Fish and Wildlife Precaution

This product is toxic to fish. Treated eftfluent should not be discharged wherve it will draininto
lakes, streams, ponds, or public water. Do not contaminate water by cleaning of equipment or
dispozal of wastes.

FURTHER INFORMATION:

Further information concerning DOWICLE 3-13 can be obtained by referring 1o the specni!
bulletin on DOWICIL 8-1:3 for the Paint Industry and writing The Dow Chemical Company.
Designed Products Department. 210 Dow Center. Midland. Michigan 45640 or vour Dow
sales office.
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Man is faced with a continual battle
against microorganisms such as bactena
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 resuits indicated several
materials had outstanding activity in
various coatings against mold growth.
Additional tests were conducted and
these results coupied with very favorable
toxicological properties encouraged the
development and eventual commercial-
tization of DOWICIL S-13 Antimicrobial,
the Dow brand name for 2,3,5.6-tetra-
chlioro-4{methyl sulfony!l pyridine.

This bulletin concentrates on the use of
DOWICIL S 13 Antimicrotnal in the Paint
Industry.® © Other uses are in caulking
compounds, paper, adhesives and for
wood protection. {See Section |-15 of the
Dow Antimicrobial notebook.) For fur-
ther information, see the special bulietin
“'Precautions for Handling Dow Anti-
microbials” or contact Designed Prod-
ucts Department, The Dow Chemical
Company, 2040 Dow Center, Midland,
Michigan 48640, or your nearest Dow
office.

DOWICIL S-13 Antimicrobial has a high
degree of fungus resistarice. 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 $-13 Antimicrobial as a fungus-
resistant agent in substrates subjected to
adverse environmental conditions for
extended time periods, and to use it (see
Handling Precautions. page 8} in applica-
tions where human conta~t may occur
with these substrates.

NOTE- DOWICIL §-13 is not cleared for use in
paint that will be used in food processing
areas.



Chemical and Physical Properties

FOImMULE . e CsNCl4SO2CHs
Molecutar Weight . ... ... . . 294.96
Melting Range ... .. ... i, e 141-143 C
Butking factor (gallonsipound) ....... ... ... .0 Lo 0.0642

Solubility, approximate, gm/100 gm solvent at 25°C

K BT OS BN . .. .. . e 0
WAL . e e e {25 ppm)
Perchloroethylene . ... .. .. .. . e - 0.5
N-Butyl Alcohol ... e <0.5
Mineral SpiritS . ... e e <0.5
Methano!l . ... e 2
DOWANOL" PM propylene glycol methyl ether . ... ... .. .. .. . . .. ... 4

XY O . e 5
TOlUBNE . ... 5
Ethylene Dichloride ... .. ... . e 5
Benzene . ... e 5
Methylene Chloride . ... .. . . e e 7
Methylethyl Ketone ... .. .. .. . . . . e 18
ACBIONE . . . e 22
Pyridine . . e e 35
Dimethylformamide . ... ... .. . . . e 34

" Trademark of The Dow Chemvwral Company

Heat Stability (Heating rate — 10°C/minute)

Temperature

60°C (140°F) ...... ... ... ...
120°C (248°F) ......
180°C (356°F) ........................
240°C (464°F)
300°C (572 F)

Antimicrobial Efficiencies

Microorganism

BACTERIA

Aerobacter aerogenes ............. .. ... ...
Bacillus subtilis . . ... ... . . ...
Pseudomonas aeruginosa ....... ... . ... ... ...... ... ..
Salmonella choleraesuis ............ .. .. ... ... .. ... .....
Salmonella typhosa ........ ... ... .. .. ... .. ... ..
Staphylococcus aureus .. ... ... . ... ... ... ... ...
Desulfovibrio desulfuricans ... ... ... ... ... ... . . .. ...

Proteus mirabilis .. ... ... . . ... .. ...

FUNGI

ASpergiius terreus .. ...

Candida pellicuiosa .. ....... .. .. ... .. ..
Phomasp. ...... ... .. ...

Pullulana pullulans ... ..

Trade Sales Paints

Moid attacks pamted surfaces result
) 1N an undttractive and dirty appear
ance Dirt and organic matter are castly
trapped i the web ke mold stracture
and supply more nutrient resulting in
et e luxurrous growth Detenoration of
the paint filmy can cesult when the mold
peaetrdtes the coating in s seanch for
tutrient necessary for metabiohsm

DOWICIH S 13 Anton robiral vl oy gt
Ty Pt eommodd gronath w e o fed

............................................

............................................

Lenzites trabea . ... ... ... ... . .. . .o

Aspergilfus miger ... ... ... e

% Weight Loss
in Air

Concentration
Required
to Inhibit Growth
{ppm)

to aciyhic vinyl acetdte andg ond bhases?
pammt Extensive testing at our Fre ot
Texas, Test Fence Site and on homes
the Gulf Coast area have convine o ! s o!
the persistence and offeotive s sy
DOWICIL S 13 The use 1evel e

mended for two yedr maoid free protes

tion i high mold areas bike the G
Coast s 10 froaunds jreer OO0 qualonrs
Lower levels around 3 5 pourds poer o
Quallons have provided ey alen? et
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Industrial Paints

Industrial mamtenance paints are a natu
ral for this product Tropical Chamber
tests, reported below, indicate that levels

Addition
Lavel! for
Paint DOWICIL
System $-13 14 Days
PVA3 0 NN
3 NN
4 NN

as low as 0.3% - provide mold protection
m high temperature, high humicdity en
vironments. These conditions are quite
common in food processing and dairy
plants.

Rating?

28 Days 42 Days S8 Days 70 Days
TT SS HM HH
NN NN T TS
NN NN T TT

" Addition levels in pounds per 100 galions of paint.
- Ratings: N No moid growth, T 5% coverage of panels, S 25% coverage. M 25-75%
coverage, H 75% coverage. (Duplicate panels are tun 1o mimimize substrate variation, triphicates

are also run occasionally )
* Polyvinyl acetate - pH 76

ine exposure conditions in the tropical
chamber are as tollows:

90 - Relative Hunudity

86 F

Complete absence of hght
Circulating air msures continuous
mmoculation of the panels by natu-
rally occurning fung thriving in the
chamber

The chamber 1s not considered equiv-
alent to outdoor exposure since sunhigit
and mtermittent ramfall s ahsent The

B Wk

test 1s considered a screening technique
to rapidly 130-60 days} determine the
relative effectiveness of film preserva
tives. No-mally, a paint film absorbs 20
moisture {high temperature. high hunad
ity area such as the Gulf Coast) in the
chamber, the film may absorb as hugh as
30-40% of its weight in moisture It s an
accelerated laboratory mold test ar !
provides more conclusive data about red
atve effectiveness of various preseiva
tives than agar plate tests.

Local and Federai Government Regulated Paints

Federal specification paimts which must
pass certain bnoagctivity tests will do so

even with quite low levels of DOWICH
S-13 wsee Table)

Federal Addition level of
Specification Paint System DOWICIL S-13 to pass test
TT-P-650 b Latex base, interior white 0.3%

TT-P-0029 All 0.2-0.3%

TT P-55 b Polyvinyl scetate exterior 0.3%

Lower fovels than those aguotoed above
wils pass the speafuc tests Sat we recom
mend the lovels given i the tabile Other
locde (Jovernment reguirements such s
the New Yok Uity Housinyg Aathoraty

Mdatenal 25 and the Coonecticut Lead
Pamnt Act tdanuary 1 19700 can b et
with DOWICIL S 13 Additional testing of
DOWICIHE S 13 will by dane o otheer

specthic applreations upan tequn st

Latex Emulsion Paints

Dispersion of DOWICIL S 13, an urganic
crystalline soind, 1s best accomphished by
grinding the anuinicrobyial with the pig
ments. Uniform dispersions have heen
obtained utilizing the Cowles Dissolver,
Morehouse Mill. and Pebble Mill. It can
also be added during the letdown opera-
ton as a pebble-milled slurry consisting
of 25 parts DOWICIL S-13, 74 parts eth
yvlene glycol, and 1 part of g suntable
nontonic surfactant

The pH sensitivity of DOWICIL S 13 15 o
factor in using the product in latex pan
The chemustry :nvolved n this sensitivity
1Is actually a hydrotysis reaction The
CH:S0. group attached to the tetra chin
ro pyndine portion of the molecule 15 in
effect, replaced witn .+ OH group The
resulting product s pynidinol comn
pound which coes not have the samie
activity aganist mold as DOWICIL S 12

Desprte the hydroiyvsis probtem,
DOWICIL S 13 Antinuciabial 18 the most
effective mold control agent that s
ever been Meage avatlable to the poaint
tndust y The gmount and persistenc e of
mold contral activity provided hy
DOWICIL S 13 on a4 tustomer s house,
Fowever, depends an the iength - f tirme
the pant s s distnibuton boetween the
production plant and the custoner and
the severnty of the pamnt envioonmeent gn
the statubity ot DOWICIL 5 3 s uthity.
therefore, depends o the abulity of the
customer Loy contic! these e orah
trons

DOWICIE S 13 A tenperobna: by the beest
statnlity g datex system when forog
led bt pH onear newtegr o shghtly
Foloorvee L ate s sys'ems oot inge
YRS - T o ate o i rare

ofb 20 a0 BE show syt gty on e
retention of DOWICIL S 138 apon agosg
than latex systenis foomatatid above B
8 0. Eighty to ninety percent of he ot
amoegnt of DOWICIL S-13 added ta poly
vinyl acetate paint forn e 3 at g pH ot
70to 80 and aged 27, 10 3 years on the
shuelf has been recovered Thrs sn-f
aging can be simulated with o six wecb
decenerated oven test at 1208 I g vates
system formulated above pit 8.0, v not
uncommon to see a 507 Toss of prodoct
after a one-year shet agmg or foi cwing
three weoeks” aocebergrod goging gt 12001

Addition of varous ordaamnie anune sta
hilizers  sach as morphaoline tr
echanolanune. and diethanolaoine has
dan adverse effeit on the stabaarty oF
DOWICIL S 13 i ali latex systeins tested
The break-down s fairly rapd and exten
Stve even ot Toom emperdtate st ge
Organic amines are soMelimes incorpo
rated to improve compatibubity withy urne
versal coforant systems Thoy shitonige e
avearaed f DOWICIL S Y3 to e aserdan
a latex pamt. Adbustirents oy pHostasnie
ey made vt armmons, oy bivetrosrde

Stahihity of OOWICH S 13 i 0 oyt
SYStem car e s v boaled st oo o g
raturtes and s defiites, adv osdbne e
fore the prodoct s amzed o vdoctioe

Inmost [ates syshefr s testea wihethe ot
tropu al chambrer evaludation s fesl
fence exposire Pt Tosay
DOWICIL & ¥3 Astrmicror o0 b
provieded siamfican s Trmproved s
ressesianes over addent GfF sy sterrs | on
tammyg any of the commeroiaiiv g oe-abhe
fungicides These resuits were obiyned
despite shelf ggmag up toave o o e
ar goeelerated aging gt 1200 0 e e e
Sty weeks 1D the miost gy s syt
Lested for stat cty of [WWICH 2 1 e
ar-aunt of mold cortose oy cped g
extended aging of e v n e
Qoo 4oas that pron Bear by oy 0
fonpende
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Oil Based Paints
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T e e e ndest! car v ary frorm
Dol S e hugh 2 oxede cantain
g pamnts to 1 1h  milow Zine systems

Industrial Finishes

DOWICIL S 13 Antimucrobnad can bie useed
o iinbeer of Ly torny appyeeh finighies
the product huas Tow volatiity al e
Perdiures o e CHh0 O and does not ans
cGtor durag the diyving eperatton Be
catise ol e gre gt venations awhireh carn
st oy foreaiations and o the sl
Trabeen gt eyt oty W N e fogr
Calatiers gre ased calh applicatioe for
coanberrecraby gl oagst e ovaluagles e
voateey Soitee o e Gregr o whiene e
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At g Do for ewamipies Y o v
Creaent bage ol o examipler g
Gttt sediuey hypodhlonte (Chlorox
Lroecd o examiples and 3 qadrts warnm
Soatter ot enough to make: e gallon. Use
“his sosubior without diluting to remove
noctdew and drt Best results are ol
ta st by sorubbmyg with g medium soft
brosh Anen the surface s clean, nirse
th.oraughly with fresh water tron: a hose
After allowing the sarface to dry, a pamnt
contarming DOWIC:L S 13 Antinuicrobiail
wit provide excellent protection agamst
further raold formation

Toxicological Properties

THhe e oo e i pioie -t thees of DOWVICI
T e ey e bigated 0Nty

faoal g ~witk the fottowr g resalts
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Tor evarnate the tosoedty brom abisorg
o theaugh thee sk the andiltte o
talertido was apphied under an o amper
vitnas nffom the prosence of excess
mnsture twater far g contact periard
of 24 hours Two ammmals treat -d
i this manner suivived g dose of
40 aky of body weight Six am
midals, three with intact and three with
abwaded skin, were treated i a simidar
manner at a dose level of 20 gkg
hody weight of materntal administered
48 a 25 solution of DOWANOL DPM
dipropylene glycol methy! ether Aldl
six of these amimals died within 24
hours Amimals treated simualarly with
a dose of 05 gkg body weight, ad
mimistered as a 10 suspension in
water survived with no roticeabie
after effects

Skir sensimzation shadies o 0 DOVWICH
S 13 alone have teen casducted on
dintie-d pigs The resaits mdiedte that
G hegh percentage of the gnrmals
Decdmmue senstibizieed Thierst e won
stiization as huntans gy O
Humar expernence e Nand:.ng
of thes praduct wspeciaiiy o hot
Weeditier brgs Shown Tha™ ol ey capabae
aob Causing dermanits g homited
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anvmended for the arescrvation 9
most paint prodac s s o espected T
Bavie littie or o significant effect on
the toxacological properties of thee
final product However the apprapn
ateness and safety of cach proposea
use of DOWICIL S 13 shoukd be evalu
dtedd on the bas.s of suitable tox
reotogcal tests of the fing® product
it

First Aid Measures

Eye Contact At the fust evidence of con
tact with DOWICIL S 13, the eyes showg
be flushed immediately waith copious
amounts of flowing water for at least 15
mimirtes Meodical attention shoubd be- ot
tamed promptly

Skin Contact If obviou:. ontaranateo:
oceurs, the contamingated - otbang o
luding shoes, should b remiayedt
vedigteily and the offe ted sian greas
shauid be washed thorooughbe owith scass
and plenty of water Coctannated
Ctothimg and shioes shoo dd nat e rese
NEANE H\tllul}g;lllv et Nl atteen
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Handling Precautions

Theo Gse 0f DOWICH S 13 miast bee e
s gl such aoway that contananabonr
i anet surfaces s avorded. thus mmam
cazing the possibibty of overexposure
As mich as possible the handhng and
use of DOWICIL S 13 must be done in i
closed system., including provistons for
vieamng process effluents. The tollowing
precautions are intended for use in those
areas and or operations where compiete
control of the matenial 1s not possible.

Always protect the eyes from contact
with either the sohd itself or solutions or
suspensions of the matental. A mimmum
of safety glasses with side shields should
be worn whenever working with
DOWICIL S 13 even when probabihity of
direct cortact in mumimal  Tight-fitting
chenncal works goggles, or equivalent,
should he worn whenever the operation
15 obviously dusty or where the pos
sitniity of gross contact 1s high. Each
worker should know the iocation and
operation of safety showers, eye baths,
and drinking fountams for use in flushing
rontaminated eyes

The vaiue of good personal hygiene
practices in preventing skinroitation
cannot he overstated The skin and
clothing should altways he kept clean
The avordancs of skin contact s impera
tive, not only because of the ratation
potential Dut s and more mportantiy.
hecaase DOWICIL S 13 Antimirerobial
nas heen shown o be g sensiizer of
nuran sk atis capable of producing an
Jrie Dy gy response)

I+ ..

Conportant te prevent e dispersai of
st o nusts co taang DOWICIL S 13
et ok are s Coreful desige of equip
el QM PIGUeGHTPS IS RSy, ok
dccamphistong this Local exbiust cen
Coataony gy e oot ot spechn e
b Wi v keabhreond of oo e
o rtant s eests containing DOV
ST eno sy Tionmated Ly myec b e o,

ST ] AEET y  EURN LT 16T N1 RN TSN A

Prorsonat protess v e eaupoeent I8 st and
be cmphasized that personal protectve:
carnproent s g secondary means of pro
tection amd s nat an adequate substitute
fur good safe working conditions. adequ
ate ventilation and inteiligent condut e
the part of emiployees. Because of the
irnitation potential of DOWICIL S 13,
paint containing this product should not
be sprayed If spray apphcation is a ne
cessity, contact The Dow Chenvical Com
pany, Designed Products Department {or
recommendations.

Combustibility Characteristics

DOWICIL 5 13 Antinucrobial, ike most
organic maternials, will burn unde' the
right conditions of heat and oxyqen sup-
ply. Fires can be extinguished by con
ventionatl means. with water fog or CO-
recommended. Decomposition products
may include hydrogen chloride so fire
fighters should wear self-contained
breathing apparatus.

Spills and Disposal

This product 15 toxic to fish, Therefore
treated effluent, spills, wastes. and water
used to clean equipment must not he
permitted to drain into lakes, streams,
ponds o public water

Spills or other waste of DOWICIL S 13
Antimucrobial should bhe swept up using
floor swecpimmg compoaas The sprt area
thi-nn should be flushed with water to
groind

Disposal of wastes and contamers can b
mnoan approved sandfll suabject o e
dramage o potafie o frahilie avaler
resourc e Empticd contaners shou'oh !
he reused Dhisposd’ of wastes ard o
tatners also can be by burmrmg o an
proved e nerator Incimer stor ope ey
tors ared other persannel 0 0 vy
dAy Frorm sonoke o fuames e g
posal of wastes bhe Cetlan thae BISIRUTN:
bice Fodoral Srtatee and So gl veg statane

IR AR LT

Dow encourages its customers to review therr apphcations of Dow products
from the standpoint of human health and envitonmental quality To help ensure
that Dow products are not usedan ways for which they are ot aintended o tested
Dow personnel are willing 1o assist customers in dealing with ecologreal and prod
uct safety constderations Your Dow sdalesman cai arrange the proper contadds
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