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Abstract  
  
 
This work presents an experimental study to investigate the effect of the electromagnetic on the tap water properties 
of water. The water flows through a closed loop with a speed of 0.18m/s, while the pH, TDS, and hardness represent 
its properties. For magnetized water using the aqua 4D device. the conductivity, TDS, salinity, temperature, 
absorbance at 631 nm and the turbidity of magnetized water increase respectively by 3.66%, 4%, 4.4%, 0.76%, 
21.64%, and 62.6% compared to those of tap water, while density, resistivity, transmission and pH decrease by 2%, 
4.1%, 1.32%, and 3.32% respectively. 
 
Keywords: Electromagnetic treatment, magnetic water, aqua 4D, magnetization time, physicochemical parameters, 
Memory 
 
 
1. Introduction 
 

1 Magnetic water treatment involves simply passing 
water through a magnetic field using a magnetic 
treatment device (Aqua 4D) that would have affected 
the chemical, physical and bacteriological quality of the 
water. 
 Currently, hundreds of experiments are being 
carried out on the magnetic treatment of water with a 
considerable percentage of success, although the most 
beneficial applications of magnetic water treatment 
include the improvement of scale reduction in pipes 
and improved crop yield with reduced water use (Alimi 
et al.2009). 
 The first patent on a device for the treatment of 
water by a magnetic field was deposited in Belgium 
dates back to (Vermeiren et al.1953). After beginning 
to reduce scale formation in steam boilers, the 
magnetic water treatment has found several 
applications in the majority of thermal and industrial 
processes. Magnetic processing is currently used in the 
fight against precipitation, in the production of 
concrete and in the enrichment of useful minerals, as 
well as for the intensification of the processes of 
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filtration and purification of water, etc. These devices 
allegedly use magnetic fields to alter the molecular 
composition of various constituents of water, such as 
calcium and iron, into other, more "inert" forms. The 
claimed result is a reduction or elimination of water 
contaminants (Vermeiren et al.1953). 
 

 Nevertheless, several scientific papers have been 
published in which the observed effects of the 
magnetic field on water were reported In particular 
those of (Baker et al.1996) examined the effect of the 
magnetic field on the chemical reactions affecting their 
kinetics and their yield (Zaidi et al .1996). Determine a 
complete concept and mechanism of magnetic field 
efficiencies on water. When water is subjected to a 
magnetic field it becomes more biologically active. 
(Molouk et al.2014) as it turns out to be more energetic 
and more able to flow. (Tai et al .2008,Smirov et 
al.2003) found that water can receive signals produced 
by magnetic forces, which have a direct effect on living 
cells and their vital action Magnetic treatment of water 
improved its hydration ability, which in turns 
enhanced the concrete strength (Fu et al .1994) the 
cement paste, and mortar (Alimi et al.2009,Wang et 
al.1997). (Colic et al .1998), on the effect of memory 
and magnetized water, should be noted. (Fathi et 
al.1998) noted that magnetic field processing 
increased the amount of precipitated calcium 
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carbonate and that efficiencies depended on pH of 
water, speed, and magnetization time. Higashitani et 
al.1993 found that in the sodium carbonate solution 
treated at the magnetic field (0.3T) for 10 min under 
rest conditions, (Lungader et al.1995) (confirmed that 
the magnetic field affected both Ca2 + and HCO3. It is 
generally accepted that) in solutions treated with 
magnetic fields there is more aragonite than calcite 
precipitates (Kob et al.2001, Chung et al.2010, Cefalas 
et al.2010, Chibowski et al.2003). The experiences of 
(Silva et al.2015) have shown that divalent cations are 
sensitive to the magnetic field only monovalent and 
also to divalent and monovalent anions. (Wang et 
al.2012) argued that the effects observed could be 
explained by the cluster transformation mechanism. 
(Guo et al.2011) Concluded that cluster transformation 
took place through molecular dynamics simulations. 
(Murad et al.2006) has shown that clusters of water 
are also weakened by the magnetic field. (Toledo et 
al.2008) confirm that the magnetic field affects the 
intercluster and intracluster hydrogen laisons of water. 
The ions remained oriented (memory effect) at the 
nanoballs of gas dispersed in the solution (Colic et 
al.1999). (Vialetto et al.2017) have published an article 
on a new floating object magnetic transport medium 
that could have significant industrial applications. 
(Koshordize et al.2014) studied the decrease in the 
electrokinetic potential of colloidal particles that 
passes through a magnetic field. (Nakagawa et al.1999, 
Kitazawa et al.2001,Guo et al.2012,Wang et 
al.2012,Rashid et al.2013,Seyfi et al.2017,Amor et 
al.2017) have reported an increase in the rate of water 
evaporation caused by MF. (Ghauri et al.2006) also 
observed an increase in viscosity (0.001-0.002mPa) 
after MF cross-processing in the temperature range of 
298 to 323K, which was explained by changes in 
hydrogen bonding. Similarly, (Cai et al.2009) observed 
in water after constant flow (1 m / s) through a 
magnetic field (max 0.5 T), reduced surface tension and 
increased viscosity at 298 K. (Cefalas et al.2008, cefalas 
et al.2010) examined the effect of MF via its influence 
on the individual molecular rotors of water. They 
postulated that even a weak external MF causes a 
coherent macroscopic antisymmetric state, derived 
from two-level molecular water rotors. It is also worth 
mentioning the controversial previous findings of 
(Ostuka et al.2006) who showed the change of wetting 
contact angle on the platinum plate of water exposed to 
a magnetic field for 20 min (memory effect). 
 The purpose of this paper is to experimentally 
study closed-loop water flow and the effect of Aqua 4D 
on the physicochemical parameters of tap water such 
as pH, conductivity, TDS, salinity, temperature, density, 
transmission, turbidity, and absorbance. The aim is 
also to demonstrate the effect of time on the properties 
of magnetized water (memory effect). 
 

2. Materials and methods 
  
Definition of the Aqua 4D device and their 
characterization Aqua-4D (Fig.1) is a physical water 
treatment technology, based on the quantum and the 
electrodynamics’ physics. 

To follow the effects of the magnetic devices on the 
water, a laboratory pilot was realized. It consists of 
magnetic devices, pump, probes linked to a recorder 
connected to a computer for the instantaneous 
monitoring of physicochemical parameters of water 
such as magnetic field. The experimental tests consist a 
pumped the sample to the other beaker by passing 
through the magnetic apparatus. 
  

 

 
 

Fig.1: Equipments of aqua-4D and Electromagnetic 
field generator 

 
The instrumentation system is chosen to measure pH, 
total dissolved solids (TDS), conductivity, salinity, 
absorbance, transmission, turbidity, temperature, and 
density 
 
pH balance 
 
The pH is measured with an Adwa AD1000 pH meter 
as shown in Fig.2.the technical characteristics of which 
are as follows: 
 

 
 

Fig.2: pH meter measurement of magnetic water 
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Conductivity, TDS meter and salinity meter 
 

 
 

Fig.3: Measuring the Conductivity, salinity and TDS of 
magnetic water by conductivity 

 
Density 
 
The magnetic water was placed in a 250 ml volumetric 
flask. Then, its mass was measured using sensitive 
balance type EXPLORER® PRECISION as shown in 
Fig.4. 
  

 
 

Fig.4: Measuring the mass of magnetic water by 
sensitive balance 

 
The density of magnetic water can be defined as 𝜌 =𝑚𝑉 
where, m is mass and v is volume 
 
Thermocouple 
 
The temperature of the magnetized water is measured 
by a PHYWE digital thermocouple mark as shown in 
Fig.3, which consists of a pair of different metals, e.g. 
iron and constantan. If the two contact points have 
different temperatures, the difference between the 
contact potentials can be measured as the thermal 
potential. 
 

 
 

Fig.5: Temperature measurement of magnetic water 

MULTITESTS for transmission measurement, 
absorbance and turbidity 
 
MULTITESTS is a multi parameter photometer as 
shown in Fig.4, manufactured by AQUALABO GROUP 
for the analysis of more than 40 parameters 
(Transmission, Absorbance, turbidity, NO3, NH4, PO4, 
Fe, Ni, COD ...). Compatible with liquid reagents such as 
water. 
 

 
 

Fig.6 Spectrophotometer for measuring transmission, 
absorbance and turbidity of magnetic water 

 
Chemical Molecule Figure of water with and without 
electromagnetic field 
 
A substance is said to be magnetized when its 
constituent molecules or structural elements can be 
aligned in a definite direction by the influence of an 
external magnetic field. In a liquid or in a gas, this can 
only happen molecule that process and odd number of 
electrons. Water, H2O, contains 10 electrons, so it is not 
attracted to or oriented by a magnet Fig. (9). 
 In fact, water, like most molecules, is diamagnetic; it 
is actually repelled by a magnet, although so weakly 

those sensitive instruments are needed to observe this 
effect. The Fig. 7 shows structural group of water 

molecules. Fig.(8) shows water  molecules which  
consisted  of  one  oxygen molecule and two hydrogen 
molecules bonded as an isolated triangle with its upper 

angle is 105º. Generally, when water is subjected to a 
magnetic field, the water molecules will arrange in one 

direction as shown in Fig. (8). This mode of 
arrangement is caused by relaxation bonds, then the  
bond  angle  decreases  to  less  than  105º  (Chibowski  

et al.1995), leading to a decrease in the consolidation 
degree between water molecules, and increase in size 

of molecules. For these reasons, the viscosity of 
magnetic water is less than viscosity of normal water. 
This change in water molecules composite causes a 

change in permeability pressure, surface tension, pH 
and electric conduction (Chibowski et al.1995). 

 The figures below show the theoretical 
arrangements of the hydrogen bonds before and after 
the treatment with the electromagnetic field. 
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Fig.7: Solenoid magnetic field lines of Aqua-4D and 
Structural groups of water 

 

 
 

Fig.8: Water molecule and hydrogen bonds 
 

 

 
 

Fig.9: Water Molecules Before and After Magnetic 
Treatment 

3. Results and discussion 
 

 
Fig.10: pH of magnetized tape water (Memory of 

Water) at v= 0.18m/s and magnetization time (tm) = 20 
min. 

 
Figure 10 illustrates the pH values of the magnetized 
tap water versus time after circulation of water in a 
closed loop for a period of 20 minutes at a rate of 0.18 
m / s through the Aqua 4D device. Before circulation 
the pH value is 7.8. We deduce that; during the 20 
minutes of magnetization, the pH of the water was 
affected by recirculation through the Aqua 4 D 
apparatus. The averages of the values measured every 
day in Figure 10 show a decrease of 3.32% in the value 
pH in 7 days to return to the initial value of the tap 
water before magnetization. 

 
 

Fig.11: Conductivity of magnetized tape water 
(Memory of Water) at v= 0.18m/s and magnetization 

time (tm) = 20 min. 
 
Figure 11 illustrates the conductivity values of the 
magnetized tap water versus time after a circulation of 
water in a closed loop for a period of 20 minutes at a 
rate of 0.18 m / s through the Aqua 4D device. Before 
circulation, the conductivity value is 1413 μS / cm. We 
deduce that;  During  the  20  minutes  of  
magnetization,  the  water  conductivity  was  affected  
by recirculation through the Aqua 4 D apparatus. The 
averages of the values measured daily in Figure 11 
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show a 3.66% increase in the value of the water 
conductivity in 7 days to return to the initial value of 
the tap water before magnetization. 
 

 
Fig.12: Resistivity of magnetized tape water (Memory 
of Water) at v= 0.18m/s and magnetization time (tm) = 

20 min. 
 
Fig.12 illustrates the resistivity values of the 
magnetized tap water over time after water circulation 
in a closed loop for a period of 20 min at a rate of 0.18 
m / s through the Aqua 4D device. Before circulation 
the resistivity value is 7.04Ώ m. We deduce that; 
During the 20 minute magnetization, the water 
resistivity was affected by recirculation through the 
Aqua 4 D instrument. The averages of the values 
measured daily in Figure 12 show a 4.1% decrease in 
the value resistivity in 7 days to return to the initial 
value of the tap water before magnetization. 
 

 
 

Fig.13: Salinity of magnetized tape water (Memory of 
Water) at v= 0.18m/s and magnetization time (tm) = 20 

min. 
 

Figure 13 illustrates the values of the salinity of the 
magnetized tap water with respect to time after water 
circulation in a closed loop for a period of 20 minutes 
at a rate of 0.18 m / s through the Aqua 4D device. 
Before circulation the salinity value is 0.71 PSU. We 
deduce that; during the 20 minutes of magnetization, 
the salinity of the water was affected by recirculation 
through the Aqua 4 D apparatus. The averages of the 
values measured each day in Figure 13 show a 4.4% 

increase in the value of salinity in 7 days to return to 
the initial value of the tap water before magnetization. 

 
 

Fig.14: TDS of magnetized tape water (Memory of 
Water) at v= 0.18m/s and magnetization time (tm) = 20 

min. 
 
Fig.14 illustrates the TDS values of the magnetized tap 
water versus time after water circulation in a closed 
loop for a period of 20 min at a rate of 0.18 m / s 
through the Aqua 4D device. Before circulation the TDS 
value is 706 ppm. We deduce that; during the 20 
minutes of magnetization, TDS of the water was 
affected by recirculation through the Aqua 4 D 
apparatus. The averages of the values measured every 
day in Figure 14 show a 4% increase in the value of 
TDS in 7 days to return to the initial value of the tap 
water before magnetization. 
 

 
Fig.15: Absorbance of magnetized tape water (Memory 
of Water) at v= 0.18m/s and magnetization time (tm) = 

20 min. 
 
Fig. 15 illustrates the values of the 631 nm absorbance 
of the magnetized tap water over time after water 
circulation in a closed loop for a period of 20 minutes 
at a rate of 0.18 m / sec across the device. Aqua 4D. 
Before circulation, the absorbance value at 631 nm is 
32.9 mA. We deduce that; During the 20 minutes of 
magnetization, the absorbance at 631 nm of water was 
affected by recirculation through the Aqua 4 D 
apparatus. The averages of the values measured every 
day in Figure 15 show an increase of 21.64% of the 
absorbance value at 631 nm in 7 days to return to the 
initial value of the tap water before magnetization. 
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Fig.16: Transmission of magnetized tape water 
(Memory of Water) at v= 0.18m/s and magnetization 

time (tm) = 20 min. 
 
Figure 16 illustrates the transmission values of the 
magnetized tap water over time after a circulation of 
water in a closed loop for a period of 20 minutes at a 
rate of 0.18 m / s through the Aqua 4D device. Before 
traffic the value of the transmission is 92.72%. We 
deduce that; During the 20 minutes of magnetization, 
the water transmission was affected by recirculation 
through the Aqua 4 D apparatus. The averages of the 
values measured every day in Fig.16 show a decrease 
of 1.32% in the value. Transmission in 7 days to return 
to the initial value of the tap water before 
magnetization. 
 

 
 

Fig.17: Turbidity of magnetized tape water (Memory of 
Water) at v= 0.18m/s and magnetization time (tm) = 20 

min. 
 

Fig.17 illustrates the turbidity values of the treated 
water with respect to time after  circulation of water in 
a closed loop during of 20 minutes at a rate of 0.18 m / 
s through the Aqua 4D device. Before circulation the 
turbidity value is 25.7 NTU. We deduce that; during the 
20 minutes of magnetization, the turbidity of the water 
was affected by the recirculation through the Aqua 4 D 
apparatus. The averages of the values measured every 
day in Fig.17 show a 62% increase in the value 
turbidity in 7 days to return to the initial value of the 
tap water before magnetization. 

 
Fig.18: Density of magnetized tape water (Memory of 

Water) at v= 0.18m/s and magnetization time (tm) = 20 
min. 

 
Figure 18 illustrates the density values of the 
magnetized tap water versus time after a circulation of 
water in a closed loop for a period of 20 minutes at a 
rate of 0.18 m / s through the Aqua 4D device. Before 
circulation the density value is 25.7g / cm3. We deduce 
that; During  the  20  minutes  of magnetization,  the  
water density was  affected  by   recirculation through 
the Aqua 4 D apparatus. The averages of the values 
measured every day in Figure 18 show a 2% decrease 
in the value of the water density in 7 days to return to 
the initial value of the tap water before magnetization. 
 

 
 

Fig.19: Temperature of magnetized tape water 
(Memory of Water) at v= 0.18m/s and magnetization 

time (tm) = 20 min. 
 
Figure 19 illustrates the temperature values of the 
magnetized tap water versus time after a circulation of 
water in a closed loop for a period of 20 minutes at a 
rate of 0.18 m / s through the Aqua 4D device.  Before  
circulation the  temperature value  is 26.4 °  C. We 
deduce  that; during the 20  minutes of  magnetization, 
the water temperature  was  affected by recirculation 
through the Aqua 4 D apparatus. The averages of the 
values measured every day in Figure 19 show a 0.76% 
increase in the value. Temperature in 7 days to return 
to the initial value of the tap water before 
magnetization. 
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The question that arises here is when water retains the 

values of the physicochemical parameters (pH, salinity, 

TDS conductivity, absorbance, transmission, turbidity, 

temperature, density) obtained by the water passing 

through the electromagnetic field created by Aqua 4D 

during 20 min after the magnetized water is stored in a 

static state for seven days. This question illustrates the 

effect of the electromagnetic field on the memory of 

magnetized water. This paper answers the last 

question; 20 liters of water was magnetized for 20 

minutes of recirculation in Aqua 4D, the magnetized 

water is stored and isolated from atmospheric air to 

eliminate the absorption effect of atmospheric gases by 

the stored water. The timer restarts and after each day 

a water sample is taken from the stored water and the 

values of the physicochemical parameters are 

measured each time. The total storage period is 7 days; 

Figures (10, 11, 12, 13, 14, 15, 16, 17, 18 and 19) 

illustrate the values of (pH, salinity, TDS conductivity, 

absorbance, transmission, turbidity, temperature, 

density) of the water stored in function of time. As 

illustrated in the figures, the water retains and retains 

the impact of the passage in the magnetic field, it is 

declared as retaining values of the physicochemical 

parameters of the magnetized water, and the memory 

of the water continues to forget the magnetic impact of 

these values over a period of 7 days. 

 This phenomenon defines the term (Water 

Memory) and can be defined as follows: the time at 

which the magnetized water remembers the impact of 

the magnetic field.  

 It can be seen that magnetized tap water samples 

slightly increase the rate of magnetism. And of memory 

effect. The magnetic field is maintained for 7 days, 

which indicates a memory effect. It can be found in the 

literature that the memory of a magnetic treatment can 

last up to 200 hours (Cefalas et al.2010). This effect can 

also be explained by quantum field theory (Cefalas et 

al.2010). According to Cefalas et al. (Cefalas et al.2010) 

the amplified magnetic mode  is  not  disintegrated  

from  the  forbidden  nature  of  the  transition  

between  the antisymmetric and symmetrical states 

and "remains trapped in the authentic volume of all the 

molecular rotors of water", which explains the memory 
effect of water. 
 The magnetic field can be understood from a 
macroscopic antisymmetric coherent state induced by 
an external magnetic field on a set of two-level rotors 
(state of coherence of the water). Individual molecular 
rotors are forced to rotate coherently by the external 
MF. The amplified magnetic mode does not 
disintegrate in the corresponding coherent 
symmetrical ground state, but it still remains in the 
coherent volume of the set of molecular rotors. The 
existence of water is antisymmetric. The coherent state 
explains the effects of the memory on the water 
(Cefalas et al.2010) by the memory of the water. 

Conclusions 
 
The tap water is magnetized for 20 min in a closed loop 
at a speed of 0.18m / s through the Aqua 4D device, 
after seven days it is concluded that: 
 
1) The pH decreases by 3.32% over the seven days 

after magnetization. 
2) The TDS increases by 4% over the seven days after 

magnetization. 
3) Salinity increases by 4.4% over seven days after 

magnetization. 
4) The temperature increases by 0.76% over the 

seven days after magnetization. 
5) The density decreases by 2% over seven seven 

days after magnetization. 
6) Conductivity increases by 3.66% over seven days 

after magnetization. 
7) The absorbance at 631 nm increases by 21.64% 

over the seven days after magnetization. 
8) Transmission decreases by 1.32% over seven days 

after magnetization. 
9) Turbidity increases 62% over seven days after 

magnetization. 
10) The resistivity decreases by 4.1% over the seven 

days after magnetization. 
11) The water retains and retains the impact of 

crossing the magnetic field for seven days. 
12) Water has a memory with physicochemical 

parameters measured for seven days as water 
memory indicator. 
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