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BIOASSAY AND DROPLET SIZE DETERMINATIONS
OF SIX ULV AEROSOL GENERATORS!

C. B. RATHBURN, JR. AND A. H. BOIKE, JR.

West Florida Arthropod Research Laboratory, Florida Department of Health and
Rehabilitative Services, Panama City, Florida 32401

ABSTRACT. Bioassays, droplet size determi-
nations and tests of the effects of the spray drop-
lets on automotive paint panels were conducted
using malathion with the Buffalo Turbine Sonic
ULV Sprayer, the Leco HD ULV Aerosol Fog
Generator, the London Aire Model XW Aerosol
Generator, the Micro-Gen Model L§2-15 Cold
Aerosol ULV Generator, the Micro Mist ULV
Aerosol Generator, and the Tifa Model 100~
E~ULV Cold Aerosol Fog Applicator.

Technicial grade malathion was applied in all

Ultra low volumes (ULV) of concen-
trated insecticide applied by ground
equipment were first shown to be effec-
tive for the control of adult mosquitoes
in 1968 (Mount et al. 1968). Since that
time several ULV aerosol generators
have been developed and are commer-
cially available for use in mosquito con-
trol programs.

Bioassays, droplet size determina-
tions, and tests of the effect of the spray
droplets on automobile paint of six
ULV aerosol generators are reported
here; however, it is not the object of
this research to compare these
generators but only to demonstrate
their individual effectiveness for use in
adult mosquito control.

MEeTHODS. The aerosol generators
tested were the Buffalo Turbine Sonic
ULV Sprayer, the Leco HD ULV
Aerosol Fog Generator, the London
Aire Model XW ULV  Aerosol
Generator, the Micro-Gen Models
MS2-15 (droplet size data only) and
1S2-15 Cold  Aerosol ULV
Generatots, the Micro Mist ULV
Aerosol Generator, and the Tifa Model

1 Presented at the Boston meeting of the
AMCA, April, 1976.

bioassays at the rate of | gal per hr, vehicle speed
of 10 mph. Each generator when operated at
manufacturers’ recommended pressures gave ex-
cellent kill of caged adult mosquitoes, produced a
similar droplet spectrum, and none of the
generators produced droplets that were visible on
automotive paint panels under 3X magnification
or by unaided eye after the panels were polished
using a commercial cleaner-wax car finish prod-
uct.

100-E-ULV  Cold Aerosol Fog
Applicator. The generators were
mounted on aflat-bed 114 ton truck and
the aerosol was discharged rearward at
an upward angle of 45. All generators
except the Micro Mist, which utilizes a
special air atomizing nozzle, are pres-
ently commercially available. Except
for the bioassays with the Buffalo Tur-
bine, all generators were operated at
manufacturer’s recommended operat-
ing pressures. The bioassays with the
Buffalo Turbine were conducted at 80
psi air pressure instead of 100 psi be-
cause the original operating manual did
not recommend a specific air pressure.

The bioassay methods and area were
the same as reported by Rathburn and
Boike (1975). For these tests all
generators discharged malathion 95 at 1
gal per hr (gph) at a vehicle speed of 10
mph. Each generator was calibrated
prior to use; spraying time was recorded
by a stop watch, and the amount of in-
secticide was measured before and after
each test. Tests in which the actual dis-
charge varied more than 109 were dis-
carded. -

The droplet size determinations were
calculated according to procedures out-
lined by Rathburn (1970) for impinged
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slides. Silicone-coated slides were used
to collect the droplets from all
generators except the Leco, London
Aire, and Tifa for which Teflon-coated
slides were used. A spread factor of 0.5
was used for the silicone-coated slides
and 0.7 for the Teflon-coated slides;
therefore, the droplet data obtained by
the two methods are comparable. Sam-
ples were taken at 25 feet from the sta-
tionary generators by waving the slides
attached to the end of a 3 foot pole
through the aerosol cloud. Duplicate
determinations at a discharge rate of 2
gph of malathion were made using each
generator. Additional determinations
were also made at 1 gph with the Buf-
falo Turbine at 80 and 100 psi air pres-
sure, the Micro-Gen Model MS2-15
(6V4 h.p.) at 3.5 psi air pressure, and the
Micro Mist at 45 psi air pressure.

The tests of the effects of the spray
droplets on automobile paint were con-
ducted by exposing 115 by 4 in. sections
of two 4 by 12 in. automobile paint
panels, supplied by General Motors
Corporation, to the drift of three swaths
of malathion at a discharge of 2 gph and
a vehicle speed of 10 mph. The panels
were attached to poles 4 ft above the
ground and were placed 50 ft
downwind of the first swath and 350
and 650 ft downwind of the second and
third swaths, respectively. The distance
from the first swath was selected be-
cause the machines were mounted on a
high-bed of a 14 ton truck with the
nozzles at an upward angle of 45, and
had the panels been closer than 50 ft the
droplets would have been propelled
completely over them. Two panels
were used in each test, one black and
one metallic dark green. Both panels
were acrylic paint. The deposited drop-
lets were viewed both before and after
polishing with a commercial automo-
tive paste-type cleaner/wax by the un-
aided eye, under a microscope at 10X
magnification, and with a hand lens at
3X magnification.

RESULTS. The results of the bicassays
are given in Table 1. The percent kill
shown is the average obtained for the
12 cages in each test placed at 165 and
330 ft downwind of the first swath and
was corrected by Abbott's formula for
check mortality which averaged 1.5%
for Aedes taeniorhynchus and 1.0% for
Culex nigripalpus. Excellent kill of
caged Ae. taeniorbynchus was obtained
with all generators at 1 gph at a vehicle
speed of 10 mph. The kill of Cx. nig-
ripalpus by all generators was somewhat
less than that of Ae. taeniorbynchas. This
was expected since Cx. nigripalpus has
been shown to require a higher dosage
of malathion than Ae. taeniorbynchus to
effect an equal kill (Rathburn and Boike
1972). Although the tests with the Buf-
falo Turbine were run at an air pressure
of 80 psi instead of the recommended
100 psi, the mosquito kill was compara-

‘ble to that of the other generators;

therefore, these tests were not rerun at
100 psi.

The results of the droplet size deter-
minations are shown in Table 2. All
generators produced a similar droplet
spectrum, the greatest volume of each
being in the 10-20 p size range.

Of the two paint panels used, the
droplets were more visible on the black
than on the metallic dark green panel .
because the metal flakes in the green
panel made it very difficult if not impos-
sible to see the droplets.

Before polishing, a few of the larger
droplets deposited on both the black
and the green panels by all generators
were visible at 10X magnification. A
few droplets produced by all generators
except the Micro-Gen were also visible
on the black panel at 3X magnification
and a few of the droplets produced by
the Buffalo Turbine, Micro Mist and
Tifa were also visible by the unaided
eve. None of the droplets deposited on
the green panel was visible at 3X mag-
nification except one or two droplets
deposited by the Buffalo Turbine and
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Tifa, and none of the droplets was
visible by the unaided eye. After polish-
ing, a few of the droplets deposited by
all generators on both the black and the
green panels were still visible at 10X
magnification but none were visible at
3X magnification or by the unaided
eye.

DISCUSSION. It is evident from the
data in Table 2 and data of Mount et al.
(1975a) that air pressure is an important
factor in the production of aerosols.
Also of importance is the discharge
rate. As the discharge rate increases ata
given air pressure the number of larger
droplets and hence the volume mean
diameter increases. This is evident in
the data of Table 2 with the Buffalo
Turbine.

The droplet size data reported by
Mount etal. (1975a, 1975b) resulted in
volume mean diameters at a discharge
of 130 ml per min (approximately 2
gph) of 15-16 pm for the Leco at 4 psi,
17 um for the Micro-Gen MS2-15 and
19 um for the Micro-Gen LS2-15 at 4
psi. These volume mean diameters are
slightly larger than those reported here.
The most likely reason for the differ-
ence is that the data reported by Mount
were sampled at 3-6 ft from the
generator nozzle as compared to the 25
ft distance used in these tests. Thus the
samples obtained by Mount would in-
clude the larger droplets that deposited
on the ground within 25 ft of the
generator.

The method of sampling droplets by
waving the slide attached to a 3 ft pole
through the aerosol cloud undoubtedly
increases the number of small droplets
collected on the slide as compared to a
stationary slide, due to increasing the
speed of the collecting surface. How-
ever, a slide on the end of a 3 ft pole,
considering a man’s arm length of 2V ft
and a time of 1 second to swing the slide
through a 90" arc would create a slide
velocity of only 5.9 mph. According to
Yeomans and Rogers (1951) the effi-

ciency of deposit of droplets 5 um in
diameter is only 1.25% when a slide is
waved at a velocity of 5 mph but in-
creases 4 fold to 5% at a velocity of 20
mph. Therefore, if the droplets are col-
lected by waving the slide through the
aerosol cloud at 3 ft from the generator,
the air velocity created by some
generators, such as the Leco, is consid-
erably more than that caused by the
movement of the slide and therefore a
greater percentage of the smaller drop-
lets are deposited. This however is not
the case with generators such as the
Buffalo Turbine which produce little air
velocity at 3 ft from the nozzle. There-
fore, the techniques of obtaining drop-
lets on slides and machine operation
and discharge rate during sampling
should be standardized in order to pro-
duce useful information.
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