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COMPARISON OF DRIFT FROM CHARGED AND UNCHARGED
SPRAYS

Md. Daulat Kussain and Murshed Alam®

ABSTRACT

Spray drifts from small sprayers were measured using Isokinetic drift monitoring
equipmant. Fluorsscint dye was used to quantify ths amount of drift by using a

fluorometer. The rasults showaed that charging the fpray droplets producing from
small sprayers reduced the drift to a great extent in windy conditicns.
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INTRODUCTION

Drift refers to the movament of air borne pesticide particles or droplets away from

the target area. Small sprayers produce droplets having siza ranges from less than

10 um to more than 499 um in diameter under dlifferent operating conditions?®. The small

droplets smaller than 100/um are dispersed by the wind over large areas 1o downwind.

Spray drift is caused by the interaction of wind conditions, terminal velocity of droplet

from the nozzle. The other factors which are directly or indirectly responsible are :
travelling speed, drop-size distribution of sprays, height of the nozzle from the target
point, rats of evaporation of the air borne spray droplets which increase their drift potential
by reducing their diameters . The drift of the pesticide contributes to the problem of

environmental pollution and makes the chemical control of pests inefficient, uneconomical,

and hazardous to the people, farm animals and wildlife. The drift may also cause serious

damage to pollinators, scavengers, parasites and predators and financial risk to the pesti-
cide applicators, In the case of herbicides, the drift can cause damage to sensitive crops

growing downwind of the treated area, The drift of pesticide can be an important cause
of illegal residues on food and fodder crops.

The control of drift in the application of pesticides is a pressing problem. The
conventional spray appliances produce a wide range of droplet sizes. The droplet below

50 um are generally prono to drift, The amount of such droplets varies in different kinds
of pesticide applications, (Table 1),
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Table 1. Volume Medium Diameter of Different Types of Spray
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Source: Bindra & Singh {197.1)

ultural chemicals can ba entirely

There is no known way in which the drift of agric following Ways

eliminated. The drift can, however. be kept at the minimum by the
1) Consideration of meteorolzagical conditions.
i)  Proper distance between target and nozzle.
i)  Use of hoods and shields.
iv)  Production of large droplets.

V) Uso of suitable formulstions.
Iv) Use of additives.

vii) Electrostatic charging of the pesticide materials.
Spray drift has been measured by different authars and crop damage due to spray
drift has been reported ( Drift of herbicides BCPC 1983). This paper has described the
effect of electrostatically charged sprays on the amount of drift in field condition.

MATERIALS AND METHODS

Experiments weare carried out at the University ot Hohenheim and Technical University
of Berlin using small sprayers to find out the drifts under ditferent operating conditions.

The area of the experimental plot was 200 square meter. The drifts were measured at
distances of 26 m (10m to the left and to the right of the center line of sprayers ) and
00 m away from the center line of sprayers. The experimental setup i1s shown in Figure 1.

Iso-kinetic drift monitoring equipment was used in the experiment is shown in
Figure 2 to collect the amount of spray residues that drifted at different heights
ground under experimental conditions.

from the

Drifts ware measured upto a height of 4 m from the ground. The working principle
of the iso-kinetic drift monitoring equipment was the tfollowing :

Special filter papers were introduced into the small casings of the equipment,
Behind the casing there was a small 24 volt DC motor for driving the fan. The fan was
directly coupled to the motor. Filter papers allow air to pass through it. Spray droplets
tloating in the air were sucked up by the fan and deposited on the filter paper, There
was an electronic circuit arrangament in the equipmsnt to synchronize the speed of theo
fan to that with the velocity of air prevailling in the experimental field.
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the experimental lie'd to supply and direct the
The blower delivers air 75,000 cubic meter
o axial Llower was about 27 meoter per

A large axial blower was installed in
desired velocity of air at tha time of spraying.
por hour. The average exit air velocity of th

sJicond.

Filter papars having area of 15 s7u _
spray drifts. 0.2 % BSF diluted in tap water Was used a3 spray-solution. It was assumad

that the tracer residue on the targat would be analagdous 10 the pesticides activa ingredi-

ents in the spray. Spray drilts were reclaimed from filter papers by 2 standard wesh
This cantains 0.03 % methannl. A sell-balancing Turner

ara centimatar were used for the collection of

procedure using distillad water.
Fluoromater was used to quantify tho drift deposition. All sprayers were attached to the

test-stand.

RESULTS AND DISCUSSION

A knapsack sprayar with an air shaar nozzle was used for drift test. Drifts were
recorded with or without using air supply. The expsrimental results are shown in

Figure 3.
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FIG 3 DRIFT AT FIELD CONDITION.
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In all four operating conditions, the minimum drift was obtained by using electro-
static charge to spray droplets ( without air supply). Maximum drift was found by using

nonelectrostatic charge to spray droplets with air suppiy.

Due to the limited number of drift monitoring stands the drifts were recorded
upto a height of 4 m from the ground.

It was recorded that rate of dnfts (Dr/TA) was 5 to 8 nl/em? min for electrostatic
charged droplets, 11 to 17 nl/em? min for uncharged droplets, 14 to 16 nl/cm? min for
electrostatic chargad droplets with suoply air and 17 to 30 nl/cm? min for uncharged
droplets with air supply. These resulls showed that the electrostatic charge had great
effect on the amount of pesticide drift.

The reason of reducing drift was that the charged droplets deposited onto the
nearest conducting madium and only a little part of it was drifted away. But in case of
uncharge: droplets, all small droplets were drifted away rather than taking deposition.

Similar trend was found with other small sprayers. Simultaneously, the depositions
on the vertical stands which were placed at an interval of 5 m upto 20 m from the spray-
ing nozzle ware recorded to find out the amount of sprays drifted from the nozzle of the
sprayer. The drifts were recorded with charge and without charge using supply air and
without supply air. The height of the vertical stands were 4m from the ground.

In all gnerating conditions, the depositions decreased sharply with increasing in
height and increasing the horizontal distances from the spraying nozzle. The results of the

expetiment are shown in Figure 4.
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: ! drift at certain

The deposition on vertical stands gives an idea of the Il;:: 'T;?gnthu distaros of

distances from the nozzle. Using electrostatic charge to spray ( upon' the basis of the
flight of indivivual droplet can be confined within short space.

experimental results the following conclusions can be drawn.

I i ' 7zle reduced spray
a) Charging the spray droplets from knapsack sprayer with air shear no
drifts to a great extent.

: ' te of drifting of
b) Amounts of spray drift increased with increasing wind speed. The rate
charged droplets was lower than the uncharged droplets.

C) The distance of downwind drift shortened using charge droplets.
d) ULV application is possible using electrostatic charged sprays.

®) Total amount of pesticide requirement can be cut down using electrostatic sprays.
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