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SPRAYING WITH ELECTROSTATIC CHARGING FOR EFFICIENT
PESTICIDE APPLICATION

M.D. Hussain' & M. Alam’

ABSTRACT
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discussed. Methods of spray drop charping and spray current measurement have been outlined. Spray deposit increased
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was very less,
INTRQDUCTION

Drift causes environmental pollution which
ultimately hampers the normal life of human, animal,
fishes and to some specific crops (Adam, 1977; Lee,
1976). In traditional method of spraying at lefist 80%
sprays go to unwanted places which is called
chemical loss or drift (Mathews, 1982; Hussain and
" Alam, 1991). The drift may be in air or soil. Air drift
pollutes a long distances from spraying target and
soil drift which is carried by rain water, pollutes
water bodies causing problems in fish culture.
Therefore, safe spraying is needed which is possible
by selecting proper time and use, optimum wind
velocity in the field, appropriate nozzle type and
pressure, flow rate, height of spraying, optimum drop
‘size and electrostatic spraying.

Spray deposit on a target can be achieved upto 90%
of spray drops by electrostatic spraying and drifting
- amount can be reduced very significantly (Hussain,
1984; Law, 1978; Hussain and Kleisinger, 1992;
Hussain, 1986; Moser and Hussain, 1992).
Electrostatic spraying is possible by three methods
such as Contact Charging, Corona Charging and

'Wmﬂ
Agricultural University, Mymensingh, Bangladesh

lmammammmmam
require very high voltages and Induction Charging
requires charging voltages ranging from 1 to 10 kV.
Contact Charging requires very high technology in
insulation. Current in the Corona and Induction

Chargipg is very small ranging from 10 to 200 pA
level. Performances of Corona and Induction

Charging on spray deposit and drift are described.
MATERIALS AND METHOD

This work presented here is the outcome of
laboratory and field work carried out in Germany.
Knapsack sprayer having an air shear nozzle was

used in the experiment.

A knapsack sprayer with an air shear nozzle (Fig.1)
was used in the experiment. Corona and Induction
Charging unit were installed with the sprayer to
charge the spray drops. Charging voltages 5 to 30 kV
for corona and 1 to 10 KV for Induction charging
were used. High voltage was supplied from a high
voltage generator having a proper voltage regulation
system, Voltages higher than 20 kV were obtained
from a pencil type commercially available generator.
The low voltage (12V, DC) was supplied from car’s
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with the de-ionized water and the .amount of

programmable fluorometer. Photocrometric filter
paper was used to receive the spray deposit and
plastic tubes having 2 mm outside diameter was
puictubatmhzzmmoum&dhuwmuwd
to receive the drifted spray particles. An axial flow
blower was-used to supply air to the spraying unit
during the experimentation

Fig. 1 The schemalic dlogram of the functiens ond delolls
of & Knopseck sproyer.
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" The stability ratio of" atmosphere in lhe ficld was Emdofclumlnmmuﬂo:

wﬁﬁ'ﬂmmmml’em

| SR=(T)-T, ¥V, The effect of charge to mass ratio on the weight of

where spray deposit and drift-was studied and the results are

T, = Temperature at 12.0 m in °C shown in Fig. 5. In this case, the charge to mass ratio

T, = Temperature at 2.5 m in °C , for different charging voltages was determined and
v,_= wind velocity at 7.5 m in m/s the corresponding weight of spray deposit and

weight of spray drifts at constant air speed (3 m/s)
High S.R values indicate \nq-y lﬂ*, near zero ere measured, It was observed that when the charge
values indicate neutral condition and negative values !0 mass ratio was. increased by increasing the -

. indicate turbulent condition, charging voltage, the corresponding wi. of spray
_ . deposit on the target increased and simultaneously,
RESULTS & DISCUSSION the weight of spray drift reduced very significantly,
. . At low charge to mass ratio the weight of spray
_ Laboratory test: deposit obtained was not very different as spray
. Spray drift test: . : deposit obtained by the uncharged method of

spraying. But on the other hand, the drified spray
mewdriltwummdﬂddfmmwmd weight was nearly 4 times of spray deposit at low
speeds. The experimental results are shown in Fig, 4. charging voltage.
. In all charging method, the weight of spray particles —
-, increased with an increase in the cross wind speed.
- At 2 cross wind speed of 3 m/s, the spray drift was

uncharged method had more than mw drift, %
-
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- method had lessened the. weight of spray drift by
increasing ‘the deposit.” As.a normal practice, the .

-spraying operations should be conducted where the

“wind speedmh'nlnlowﬂnahﬂnﬁeld '
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Hoidy e BN M| Field experiment:

Itmg_!um ( ; .
| m“pi"m';.. ) | / ; Spray deposit on soil:
| | ' Due to the insulation problems. with' contact charging _
method, spray liquids tvere charged by corona and
induction charging method. ‘A standard spray
solution of 0,2% BSF diluted in tap water was used

for the field test. This experiment was carried out to .
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conditioris on the amount of deposition on soil,
vertical stands and drift encountered at different
distances from the sprayer.

The highest deposit was recorded by corona charging
method within one meter of spraying nozzle. The

electrostatic force on small drops governed their path
- of movement or flight onto only a few meters from
the spraying nozzle. The uncharged small drops,
owever, were carried many meters away from the
M::leulongnﬂgemvﬂlhgvclpcnywﬁlghﬂ _
MMWM(W]MWW - " Fig] Sprey cepostt en verticol stonds
the target). Fig. 6. shows that the deposition obtained '

in the corona and induction charging is nearly 2-3 |

times higher than the uncharged method of spraying.

Spray deposit and drift on wheat fiéld:

The amount of spray deposition on wheat plant,
spray drift on soil and air was recorded and the result
is-shown in Fig.8." .The highest deposition on the
plant was obtained when the electrostatic corons
wmysmmm‘dﬂﬁm'»ﬂqdﬁ‘
-increased when uncharged sprays were applied in the
|, P et o field: With charged sprays drift on soil and air was
e oo i feduced significantly, . -
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Spray deposit on stand:

Spray deposit.on vertical stands (2x2x400 cm).wh
were placed at an interval of 5.m upto 20 m from the
spray nozzle was recorded to find out the effect of

electrostatic charging sprays as compared to the
 conventional spraying. The results are shown in
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CONCLUSION

. An increase in charge to mass ratio gives an

increase in spray deposit and decreases the drift.

2. Cross wind speed has an incréase in drift with
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4. The distribution of spray deposit around the target: .
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charged spray drops. . '
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