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Magnetic sands are used as filler for various 

technical devices and filter systems in case of 

water purification and water treatment. Tests of 

new types of filters demonstrated water 

purification from iron to sanitary standards, as 

well as unique changes of its properties, 

confirmed by direct and indirect experimental 

data [Berdyshev et al., 2009; Orliuk, Kurnikov, 

2010; Zasekin, Orlyuk, Orlyuk, 2012]. It may 

be assumed that the change of water properties 

occurs due to its magnetic parameters, in 

particular, magnetic susceptibility. 

During the process of magnetizing and 

purifying water from colloidal particles that 

characterized by a rather high magnetic 

susceptibility values, unique changes of the 

properties of water after exposure to a magnetic 

field of low intensity, (as like magnetic sand), 

were established. 

The results of the study of magnetized water 

As a rule, real natural aqueous solutions and aggregates are weak 

paramagnets due to impurities of iron particles [Kyzylova, 1994]. 

To date, there is a huge amount of researching on the fact that 

water properties change under the influence of a constant magnetic 

field. Namely, the rate of chemical reactions and crystallization of 

dissolved substances increases, adsorption processes and optical 

refraction of water intensify, surface tension changes, ability of 

water to dissolution of substances, etc. It appears that all these 

changes may be partially caused by the magnetic susceptibility of 

water, as well as by the ions it contains. Compounds and ions 

found in water have certain magnetic properties, characterized by 

magnetic susceptibility, which determines the ability of ions and 

compounds to change their magnetic moment under the influence 

of an external magnetic field. 

 

 

 

 

 

 

 

 

 

 

Schematic representation of the thermostable state of water 

molecules: without a magnetic field (a) and with an applied 

external field (b), according to [Su, Wu, 2003] 

WDМ - distilled magnetized water, ВD – distilled water, В1 - tap 

water from well, В1М - water from well magnetized by magnets,  Вf  

- water from well filtered by magnetic filter; ice specimen: W – tap 

water,  W1М – water magnetized by magnets, F3 – tap water from 

well after a magnetic filter 

27.07.2016 WDМ WD W1м W1 Wf         

Time (11-36)  (11-38) (12-00)  (12-05)  (12-17)         

In,  А/m 184,9·10-6 20,36·10-6 781,8·10-6 7,546·10-6 2,221·10-3         

                    

Time (14-24) (14-20) (14-31) (14-25) (14-34)         

In, А/m 84,07·10-6 3,166·10-6 1,480·10-3  6,446·10-6 1,298·10-3         

                    

Time (15-32) (15-30) (15-39) (15-36) (15-42)         

In, А/m 106,8·10-6 34,62·10-6 1,231·10-3 2,681·10-6 983,5·10-6         

                    

28.07.2016           ice W W1м Fз 

Time (11-03) (11-00) (11-08) (11-05) (11-10)   (16-52) (16-54) (16-57) 

In, А/m 137,5·10-6 3,489·10-6 1,255·10-3  8,249·10-6 1,434·10-3    3,635·10-6 9,536·10-6 376,3·10-6  

                    

29.07.2016           ice W W1м Fз 

Time (9-42) (9-39) (9-46) (9-44) (9-48)   (9-55) (9-58) (10-01) 

In, А/m 85,32·10-6 2,478·10-6 1,322·10-3 5,146·10-6  1,163·10-3   3,658·10-6 3,275·10-6 567,9·10-6 

The results of the study of magnetic susceptibility of water 

   W1  W1м   W1c  W1мc W      

                

X, 10-5 SI -1,65 -1,575 -1,562 -1,554 -1,677     

          -1,67     

          -1,593     

X, 10-5 SI (60 Oe)         -1,611     

X, 10-5 SI (275 Oe) 

(influence of 3 min)         -1,473     

  In 2 hours (15-00)             

  W1 W1м W1c W1мc W ice nonmagnet. ice magnetized 

                

X, 10-5 SI -1,561 -1,559 -1,447 -1,454 -1,45 (275 Oe) -2,083 -2,129 

            -2,04 -1,994 

  In 6 hours (20-49)             

  W1 W1м W1c W1мc W  ice nonmagnet. ice magnetized 

                

X, 10-5 SI -1,47 -0,98 -1,03 -1,06 -0,85 -2,51 -2,31 

    -1,28     -1,44     

W1 – filtered tap water, W1м – magnetized tap water, W1c - 

filtered tap water in the circuit, W1мc - magnetized tap water in 

the circuit, W – magnetized unfiltered water 

As a result, it was found that magnetized water is characterized by 

significantly larger magnetization values compared with non-

magnetized water. The variations of values in both of tap and 

distilled water are observed. The experimental values of 

magnetization testify about the relative characteristics of different 

waters depending on the method of magnetizing. It appears that the 

increase of magnetization of distilled and tap water magnetized by 

magnets may be explained by changes of its structure. A significant 

increase of magnetization of water after the magnetic filter is a 

result of water saturation with finely dispersed magnetite particles. 

It is evidenced by the chemical composition of the water that 

showed an increase of total iron content. The temporal changes of 

the magnetic parameters of water and ice samples were also 

studied, which indicate significant decrease of magnetic 

susceptibility and magnetization over a short period of time. An 

exception is a sample of water from well magnetized by magnets. 

That is, over time, a loss of the "memory effect" is observed. 

Calculation of the external magnetic field of 

the filter. The magnetic field induction B 

depends linearly on the magnetic 

susceptibility. 

Schematic model of magnetic sand  

in the Earth's magnetic field 

Theoretical calculations and 

experimental measurements 

indicate the creation of a 

magnetic field inside the 

mass of sand, around its 

individual grains, with an 

intensity of B = 3.0 - 5.0 mT 

on the grain surface up to B 

= 0 mT between grains. 

(magnetic field of the Earth B 

= 0.05 mT). The field 

strength and its gradient 

depend on the magnitude of 

the magnetic susceptibility 

(or magnetization) and the 

geometric dimensions of 

individual grains 


