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The information in this report was compiled to assist you in
your evaluation and development of special uses for Monsanto
producis, Every efforl has been made to include pertinent
malerin] bedring on the subject. This information is intended
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MONS3ANTO AROCLOR* RESINS FOR INSECTICIDE FORMULATTONS

A Discovery

A simple method of increasing the service life of expensive
lindane sprays was developed several years ago by U. S. Depart-
ment of Agriculture scientists at their Beltsville, Maryland,
testing station. The technique was to incorporate Monsanto's
"Aroclor" 5460, a resinous chlorinated terphenyl in the lindane
solution. This pale yellow solid reduces volatility of the
lindane -~ slows 1t down to an effective, but not wasteful,
evaporation rate. The result is an insecticlide deposit on
trcated surfaces that lasts up to ten times longer than that
left by straight lindane solutions.

Normally, simple solutions of lindane leave a crystaliine
residue that disslpates within a few weeks. On hard surfaces
such as glass, metal or painted areas, the residues last only
about a week. Because lindane is a well established and effec-
tive pesticide, U.S.D.A. researchers sought a way to improve
the lasting qualities of lindane residues. Of numerous com-
pougds tested, "Aroclor" 5460 gave the best results at lowest
cost,

Test Work ,
A major objective of these studies was to develop a suitable
formulation for application to crops and other plants. Al-
though results under carefully controlled conditions were

quite promising, subsequent tests by other agricultural ex-
perimenters gave only moderate success. Consequently,

interest has been slow to develop in agricultural circles.
Apparently, the vagaries of sunlight, weather, and plant growth
represent too many varlables for effective study of the formu-

" lation residues by direct application to exposed plants.

0214
% proclor: Reg. U. S. Pat. Off. “85

The Informstion In this bulletin Is, to our beat knowledpe, true and

connection with the uw of thew dale ur suggeutions.
hing d hes il be

but all mmendations or suggetions are mud' wllhoul notl reln ] o4 o recom
.:t:ll':‘n‘l.oo ":Inoo .:::eo mndl(lo:u of u:n lwbvymd rol. The mmdulon 10 use nny product in eonﬁlct with existing patents covering
onento  Chemical any dholllm- lny lluMlIly Imumd ln . m.ml or ils ues. AD 78

%3 BT T cruladdis. i 0 A Y cae gt o .

TOWOLDMONO0043558



@ : )
A New Idea

But another posaibility for putting the U.S.D.A. discovery to
work has lain dormant until recently; thin is the Possibility
of using to good advantage the ability of "Aroclor" resins to
make the lindane adhere to smooth hard surfaces like metael,
glass, painted areas, etc. This would oconsist of painting or
spraying "Aroclor"/lindane formulations on such areas as the
inside of garbage can lids, on window screens, doorsills, the
painted walls of outbulldings, dairy plants, storage areas,
etc., in order to obtain lasting control of flies, ants,
roaches, silverfish and other troublesome pests. Suitable
formulations can be readily packaged in shoe-polish type
"dauber" bottles, aerosol spray cans, and bulk packages for
mechanical spray applioation. Devélopment of this idea is
based on the following:

Advantages of Using "Aroclor" Reeins in Inmsecticide Formulations

# A sultable "Aroclor" (Monsanto makes Beven) can remarkably
extend the effective life of lindane and other chlorinated
insectioides as much as ten times (up to 2 and 3 months).

¢ "pAroclor" resins are very low in cost (around 20¢/1b.).

# Small quantities are sufficlent (5 to 25 parts psr hundred,
by weight).

# PFormulation is extremely simple -~ the resin 1s dissolved
in a suitable solvent compatible with the insecticide.

« Stable in inventory and in insecticide formulation. “Aroclor"
resins are fire-resistant, non-oxidizable, non-corrosive,
withstand weather extremely well. ‘

% Non-staining "Arooclor"/insecticide films formed when the
solutions dry are practically invisible. "Aroclor" 5460 ,
has-a pale yellow color as supplied. Other sultable
"Aroclor" products are nearly colorlessd.

# "Aroclor" resins are odorless —- won't impart "chemloal" odors.
# "apoclor" resins are eafe to handle as long a8 they are not
volatilized and inhaled. They are practically non-volatile
at ordinary temperatures, do not irritate or sensitice
normal skin.
# The nature of the residue can be varlied. Monsanto supplies a

variety of "Aroclor" resine. These are ochlorinated to various
degrees .and vary in physioal properties as followss

Monsanto Chemical Specialties Data Report CS-6, .. Page 2
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Chlorinated Terphenyls

Aroolor 5460 - Yellow, transparent, friable solid (dries hard
Aroolor 5442 - Yellow, transparent, sticky semi-solid (dries tacky,
Aroclor hlU65 - vYellow, transparent, brittle resin (dries sticky)

Chlorinated Biphenyls

Aroclor 1262 - Light yellow, sticky, viscous semi-solid (dries stic
Aroclor 1260 - Pale yellow, soft, sticky semi-solid (dries sticky)
Aroclor 1254 - Pale yellow, viscous oil (drises "wet"

Experimental Work and Formulations

The following information was derlived from preliminary reports on
work done by U.S.D.A. redearch groups. These data are not to be
construed as recommendations by either the U.S.D.A. or Monsanto,
but rather are intended to serve as a guide or starting point for
the development of private formulations.,

Fifty to 200 milligrams of lindane per square foot of surface has
given good insect control on nonporovs surfaces. The ratio of
lindane to "Aroclor" 5460 has been varied from 1:1 to ltl. For
most purposes a 1:1 or a 1:2 mixture is satiafactory.

Formulations as used in the U.8.D.A. experiments are:

1) For application as & solutlon.

Lindane : .5 parte by weight
"Aroclor" 5460 5 parts by welght
Carbon Tetrachloride 750 psris by welght

(Carbon tetrachloride is toxic and should be handled with extreme
caution. Lens toxlec solvents are easgly obtained.)

2) For application as an emulsion.

'

Lindane 20 parts by welight
"Aroclor" 5460 20 parts by weight
Xylene 100 parts by weight
"7riton" X-100 3 parts by weight

(available from
Rohm & Haas)

To obtain a stable 1% lindane emulsion, mix 1 part by weight of

the above Qoncentrate to 13 parts by weight of water.

Monsanto Chemical Specialties Data Report CS-6, «..e.Page 3
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3) For use as a pressurized (aerousol type) spray.

a) Lindanc 5 partn by weight
"Aroclor" KGO 5 parts by weighl
Methylene chloride ho paris by weight
"gFreon" 12 (DubPont) 50 parts by welght’

b) Lindane 5 parts by welght
"Aroclor" 5460 . 5 parts by weight
Cyclohexanone 10 parts by welght
ortho-dichlorobenzene 5 parts by weight
"Freon" 12 (DuPorit) 5 parts by weight

Experimental Results - American Roaches

Using Formule 3a or 3b, the toxiocant was applied onto a
painted wall, depositing about 200 mg./sq. ft. of lindane and
a like amount of "Aroclor" 5460,

when the toxicant coet was one month o0ld, 1t gave 90-100% kill
of Ameriocan roaches when the roachee oontained in a petri dish
were placed against the surface of the treated wall for two
hours.

The U.S.D.A. research team found that the lindane-"Aroclor" 5460
mixture (used at the rate of 50 mg. of actual lindane per sg. ft.)
would kill 80% of all cockroaches exposed for 2 hours % a go-day—
0ld treated surface. It remained lethal to 66¢ of the roaches
after 90 days. Regular lindane sprags used at the same rate
killed only 4% of the roaches after 60 days.

Results with Houseflies

Deposits of 25 mg. of lindane plus 25 mg. of "Aroclor" 5460
applied from carbon tetrachloride onto glass and aluminum (hard
surfaces) gave 100% kill of normal houseflies exposed for 2
hours to these treated surfaces after they hed aged 18 weeks,
the duration of the test.

. Without the "Arooclor" the hard surfaces treated with lindane
alone were effective only about a week.

A lindane plus "Aroclor" mixture sprayed as an aerosol onto
leaves of a willow tree continued to kill houseflies after 2
months of outdoor weathering. Careful inspectlion of the
treated leaves showed that the toxiocant was held firmly to the
surface and notwithstanding rain and weather, the costing re-

! mained in good condition. - Also, within limite of a preliminary
inspeotion there seemed to be no injury to the willow leaves.

Monsanto Chemicul Specialties Data Report cs¢6, “esee.Page B
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(Note: ‘The primary purpose of this repor{ is to provide in-
formation for the development of sultable insecticide formula-
tions for application to "nonnensiiive" surfaces such as metals,
glass, paints, and other materlals that wlll not bé damaged by
the application. Development of formulatlons for living plants
requires sufficient test work to insure thal the formulations
will not be injurious to the plants or their products.)

“Another Formulation Reported

A more recent'development in these experiments is the following
8imple formulation:

"Aroclor" 5460 25%

Lindane } 25%

Methylethyl Ketone (MEK) &50%

Work on this was reported in the August 1%, 1954 1asue of

Chemical Week magazine.

Thia simple formulation ‘appears to be most suilable for "painted
on" formulations packaged in bottles bul should be used with
caution ir mechanical spray equipment since the MEK solvent will
soften rubber and certain plastics. The formulation could also
be modified easily for aecrosol packaging.

Since MEK evaporates rapidly, it should not seriously affect

painted arcas unless too heavy applications are made. The
package label should inolude a caution to this effect. Also,
MEK 1s flammable. Possible substitutes that are less flammable
are methylchloroform or a mixture of methylchloroform and

‘methylene chloride.

Formulating Other Insecticides

The beneficial effects of "Aroclor" SH60 apply generally to
other chlorinated insecticides including chlordane, aldrin
and dieldrin, but do not apply to phosphate type 3nsecticides
such as TEPP, parathlon, methylparabhion, malathion and
chlorobhion.

'lli*‘

For samples of the "Aroclor" products mentioned in this report,

. contact the nearest branch office (see attached 1ist) or write toi

MONSANTO CHEMICAL COMPANY
Organic Chemicals Division
Plasticizers Department

800 North Lindbergh Boulevard
St. Louis 66, Missouri
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‘ District Sales Offices
ATLANTA3 1401 Peachtree St. N.E., Atlante 5, Georgia
BOSTONt  Everett Station, Boston 49, Massachusetts
CHICAGO: McOraw-Hill Building, 520 N. Michigan Ave., Chiocago 11, Ill.
CINCINNATI: 2330 Viotory Parkway, Cincinnati 6, Ohio
CLEVELAND: 427 Hanna Bullding, Cleveland 15, Ohio
DETROIT: 18230 Grand River Avenue, Detnoib 23, Miochigan
HOUSTON: 2472 Bolsover St., P. 0. Box 6863, Houston, Texas
LOS ANGELESt 6670 E. Flotilla Sti, Los Angeles 22, california
MINNEAPOLIS: Foshay Tower, Room 515, Minneapolis 2, Minnesota
NEW YORK: 445 pPark Avenue, New York 22, New York ;
PITTSBUROH: 20 Cedar Bouievard, Pittsburgh 28, Pennsylvania
SAN PRANCISCOs . 111 Sutter Street, San Franoisco 4, california
SEATTLE: 911 Western Avenue, Seattle ¥, Washington
SYRACUSEs ?31 James Street, Syracuse 3, Neﬁ York
WILMINGTON3 . 2005 Conoord Pike, Fairfax, Wilmington 3, Delawarc
L R TN R SR
LONDON$ Mopsanto House, 10-18 Viotoria St., London S.W. 1, England
MELBOURNE: 256 Flinders 3treet, Adelaide, Australia
MONTREAL?$ P. 0. Box 900, Montreal 3, anada
TORONTO 183 Front St. East, Toronto 2, 'ont.', Canada
VANCOUVER: 1550 Rand Avenue, Vanoouver 14, B. C., Canada
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