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Abstract

In this paper, the effect of positive corona discharge on the PH values of tap and distilled waters
are studied in water liquid system. The photographs of the results show that the shape of water drop
that formed in the end of capillary tube is extended into a cone as well as a blue glow appears at the
end of capillary tube. The size of cone decreases with increases of applied voltage and because of
the change distance between the liquid electrode and the surface of liquid, the cone diameter at the
end of capillary tube oscillates with period approximately 1 Sec. In addition, the PH values of both
tested waters are constant when the applied voltage is less than 5 KV, while when the exterinal
applied voltage is equal to or greater than 5KV, the PH value of both water types are increases
rapidly where the tap water shows increases rate larger than that for distilled water.
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Introduction

Plasmas produced by electrical discharges
in liquids are finding wide applicability in a
number of modern technology areas. Wherease
conventional gas discharges oberate in
environments where the electrodes and
insulating structures are fixed and operate with
gas pressures typically at or below one
atmosphere, discharges in liquids have the
added complexity that the liquid can vaporize-
which leads to discontinuous liquid-vapour
boundaries-and the liquid-vapour boundary is
not fixed so that the discharges can exhibit
much more complex hydrodynamic behaviour
[1]. Electrical discharge in liquids have
received particular attention because the
nonthermal plasma generated by these
discharges initiate various chemical and
physical processes that can be potentially
utilized in different environmental, biological,
or medical applications. Depending on the
type of discharge and the input energy, these
processes include high electric fields,
ultraviolet radiation, overpressure shock wave,
and, of particular importance, the formation of
various reactive chemical species such as
radicals (OH, H, O) and molecular species
(H202, H2,03) [2,3]. Many scientists deal with
various types of discharge configration and
several kinds of applied high voltage [4-13].

A corona discharge is an electrical
discharge brought on by the ionization of a
fluid surrounding a conductor which occurs
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when the potential gradient exceeds a
threshold in situations where sparking is not
favored. In corona discharge, a current
develops between two high-voltage electrodes
in a dielectric fluid, usually air, by ionizing the
fluid so as to generate a plasma around one
electrode. This leads to the collection of
electrons and ions made by stripping the
electrons from atoms and electronic emission
from the negatively polarized electrode. The
ions generated are used as the charge carries to
other electrode. Corona discharge usullay
involves two asymmetric electrodes, one
highly curved (emitter, injector, or active

conductor) and one of low curvature
(collector).
Experiment Set Up

The  experimental  apparatus  were

illustrated in Fig.(1). The apparatus consisted
of a glass vessel 1 of 250cm? in volume, which
is filled with 150 cm? of a water to be treated.
Where the waters which are treated in this
work are tap and distilled waters. The glass
vessel had a rubber head 2 with a fixed
electrode 3 and glass tube 4 of 2 mm in inner
diameter: at the end of glass tube, glass
capillary tube 6 of 0.12 mm in inner diameter
was fastened. Above the head, reserve feed
container 5 of 150 c¢cm® in volume for an
electrode liquid was mounted on capillary tube
6. A poistive corona discharge was excited in
air between the surface of liquid and liquid
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electrode. This discharge was powered by a
regulated d.c. Power supply 8. Aballast
resistor 7 of 2 MQ was connected in series to
the liquid electrode.

To run the experiment, liquids (tap water
and distilled water) from a container 5 were
sucked into tube 4 and capillary tube 6 with a
rubber bulb. The length of capillary 6 was
45 cm and that of tube 4 was 2 cm. the
distance between the capillary end and the
liquid surface was maintained at about 1 cm.

Fig. (1) Schematic of the experimental set up:
1) Glass reaction vessel,2) The glass vessel
had a rubber head, 3) fixed electrode, 4)
Glass tube, 5) container for the electrode
liquid, 6) glass capillary tube, 7) ballast
resistor, and 8) d.c. power supply.

Results and Discussions

The processes occurring at the tip of the
capillary are illustrated in Figs. (2) and (3)
which presents photographs of the electrode at
various voltages for different waters (i.e. tap
and distilled waters). These figures indicated
the fact that, in the absence of the voltage, a
drop is formed at the tip, which increases to
large dimensions and falls. When the voltage
is applied, the drop diameter increases, and the
drop extends along the electrode axis. When
the applied voltage 2 KV, the blue glow was
appears at the end of the capillary tube and the
drop extends into a cone. Where size of the
cone decreases with increases of applied
voltage. As well as, the cone diameter at the
base of capillary tube oscillates with period
approximately 1sec. This oscillates in the cone
diameters are due to the change distance
between the liquid electrode and the surface of
liquid. This behavior was shown in both
waters.
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Generally, because of the both waters
under study are different in conductivity
(where the measured electrical conductivity of
tap and distilled waters is 30phm/cm and
18uhm/cm, respectively), so there are some
different results can be seeing between both
figures. The difference between both water
are: the tap water shown high intensity
discharge between the liquid electrodes. The
shape of the cone that generated at the tip of
capillary tube is different too.

Fig. (2) Photograph of the tap water
electrode without applied voltage and
under different voltages.

Fig. (3) Photograph of the distilled
water electrode without applied voltage
and under different voltages.
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However, few studies paid attention on the
effect of corona discharge on the PH value of
water. In this paper, we present the effect of
corona discharge on the PH values of tap and
distilled waters (see Fig.(4)).

25 4
=4=Tap water

== Distilled water
20 -

15 -

10 -

PH Value

Fig. (4) The effect of corona discharge on the
PH value of tap and distilled waters in the
liquid electrode system.

This figure indicated that, the PH value of
the tap water is greater than that for distilled
water and both water which under study have
the same behavior with the applied voltage.
In addition, the behavior of PH curve of
both waters is approximatly constant under
exterinal applied voltage less than 5 KV.
While when the applied voltage greater than
5 KV, the PH value of both waters are increase
rapidlly (where the increases rate of the tap
water is greater than that for distilled water).
This behavior is due to, the differences in the
conductivity between both water types.

Conclusions

In this paper, we stuided the positive
corona discharge that formated between two
liquid electrodes in the tap and distilled waters.
The results show the shape of cone that
generated on the tip of capillary tube is
different with conductivity of liquids. The blue
glow appears at the end of capillary tube and
the drop extends into a cone. In addition, the
conducitivity is affected on the relationship
between appears of the blue glow discharge
with applied voltage. The size of the cone
decreases with an increase in applied voltage.
The cone diameter at the base of capillary tube
oscillates with period approximately 1 Sec.
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this oscillate in the cone diameters are due to
the change distance between the liquid
electrode and the surface of liquid. The
intensity of discharge that formed in tap water
higher than from that formed in distilled water.
In addiation, when the applied voltage 5 KV,
the drope extends into two cones in the
distilled water while this behavior did not
appear in the tap water.
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