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Abstract. The principle and characteristics of electrostatic desalination technology has been
introduced, a small electrostatic desalination equipment has been made by myself with 10 electrode
plates, and the spacing between two platesis 10 mm. The desalination of the equipment is better when
the DC voltage of the electrode plate is 2.5 V, the flow of raw water is 20 L/h, the conductivity
decreased from 85 uS/cm to 68 uS/cm in the first 35 minutes.

Introduction

Withthelargeincreasein Chinasindustrial output value, industrial water consumption will also grow
at arapid rate. Industrial water sources are usually surface water and groundwater, and the salt content
isrelatively high. It usually requires softening or desalination to meet the requirements; The softening
and desalting techniques include distillation, ion exchange, electrodialysis, reverse osmosis, etc, but
they dtill have high energy consumption, membranes or ion resins are susceptible to pollution,
relatively high operating technol ogy requirements and rel atively high equi pment manufacturing costs,
etc;Electrostatic desalination, also known as electro adsorption, is a new technique to remove of ions
from water, it has been more and more people's attention and research because of its ssimple
equipment, low energy consumption, no pollution and other characteristics.

Basic principle

The electric double layer exists at the junction of electrodes and the solution, it has the characteristic
of capacitance, can charge or discharge in the electrochemical system, the charge of electrode sideis
provided by electron on the electrode surface or positive charge, the charge of solution side is
provided by the cation or anion*3. Under the condition of adding voltage but no e ectrochemical
reaction, when the electrode is charged, the ions in the water will be enriched on the electrode.
Electrostatic desalination technique is the use of the principle to adsorb ions or charged particles in
the water, soluble salts and other charged substances are concentrated on the surface of the electrode
to purify the water.

The raw water enters the electrode channel from one end. In the channel, the anion, cation or charged
particle in the raw water is moved by the electric field force to the electrode of opposite polarity, and
is eventually adsorbed by the double electric layer on the electrode surface. When the voltage is
removed to discharge the double layer, the ions absorbed by the double layer are released again, so
that the double layer is regenerated to prepare for the next round of electrosorption, and the ions and
particles in the raw water are removed during this charge and discharge process.

Electrode module production

The electrode material is an important factor which affects the electrostatic desalination techniques,
and the doubl e |layer electrode material with good performance should be provided by R.W.Pekal a®4:
(1) high specific surface area; (2) good conductivity; (3) good polarization ability; (4) no chemical
reaction with the reaction liquid. Therefore, the development of electrostatic desalination techniques
ismainly reflected in the research progress of electrode materials, which isthe main research direction
a home and abroad>*3,
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In this experiment, the activated carbon fiber with a specific surface area of 1800 m?/g was used asthe
electrode material, which has the advantages of large specific surface area, high conductivity, stable
chemical property, good polarization performance and low price.

The thickness of 2 mm activated carbon fiber glues to the outer plate on both sides with conductive
epoxy resin, which is the 200x200 mm good conductivity of stainless steel plate. The upper hole of
the plate is connected with a conducting wire, which is used as a single electrode plate. The two
electrode plates can be made into a el ectrode module with different spacingt**71.

Test resultsand analysis

Test equipment. A small desalination equipment is maked with 10 of the electrode plates, the
spacing between two platesis 10 mm, the DC voltage applied to each electrode plate can be adjusted,
and the raw water velocity can be adjusted. Anode plates and cathode plates are arranged alternately,
which embed in rectangular plexiglass container. The raw water flows in a W shape desalination
equipment, in order to increase the residence time and the desalting efficiency, as shown in Figure 1.
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Figure 1 A small electrostatic desalination equipment

Optimal Voltage Selection. The electrical conductivity of raw water is 85 pS/cm, and the raw
water velocity is 20 L/h, in the first 35 minutes, the electrical conductivity of treated water below 68
uS/cm, when the voltage of electrode plateis 2.5 V, after 1 hour, the conductivity is increased to 85
uS/cm, At the other two voltages(1.5V and 3.5V), the conductivity increased to 85uS/cm at 40
minutes. Therefore, the desalination effect is best when the voltageis 2.5V, as shown in Figure 2.

Tal 1 T T T T 1T 1

conductivity ( &S/cem)
e

0 5 10 15 20 25 30 35 40 45 50 55 60
time (min)

Figure 2 Voltage influence on the e ectrical conductivity
Optimal water flow selection. The electrical conductivity of raw water is 85 uS/cm, The voltage
of electrode plateis 2.5V, inthe first 35 minutes, both conductivity values of treated water below 68
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uS/cm, and is not very different, when the influent flow rateis 15 L/h and 20 L/h. The conductivity is
70 uS/cmin the first 20 minutes, then quickly rose to 85 nS/cm. So the water flow of 20 L/h is more
efficient, as shown in Figure 3.
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Figure 3 Water flow influence on the electrical conductivity

Conclusion

Tests have shown that the electrostatic desalination equipment made of activated carbon fiber cloth
has a good desalting effect when the voltage is 2.5V, and the inflow flow rate is 20L/h. When the
water quality requirements are high, electrostatic desalination equipments can be connected in series.
At present, the research on electrostatic desalination technology at home and abroad is mainly the
research and development of electrode materials, the improvement of the adsorption performance of
electrode materias, the reduction of production costs, the development of new materias, etc. will all
play acatalytic role in electrostatic desalination technology.
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