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ABSTRACT  
This paper investigates the effect of magnetic field exposure time of water on workability and compressive strength of 

concrete mixed with magnetic water. Water used for mixing in concrete was exposed to North and South poles for different 

durations. The results indicate that the 24 hours of magnetic field exposure is optimum for usage of magnetic water in 

manufacturing of concrete. 
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1. INTRODUCTION:  

Increasing the compressive strength of concrete is an 

aim which most concrete technologists are looking 

for, using various methods like fiber reinforcement in 

concrete mixture and usage of certain admixtures 

including super plasticizers to produce high strength 

concrete. The cost of these methods are not 

comparable with their advantages, thus most 

researchers concentrate their attention on producing 

economical concrete with higher strength using new 

philosophies in design methods and through modern 

techniques. One such technique is using magnetic 

water for manufacturing of concrete. In this 

technology, by passing water through a magnetic 

field, some of its physical properties change [1] 

which improves and enhances properties of concrete. 

2. MAGNETIC WATER AND MOLECULAR 

STRUCTURE OF MAGNETIC WATER: 
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 to molecules that possess an odd 

number of electrons. Water H2O, contains 10 

electrons, so it is not attracted to or oriented by a 

magnet. 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. Fig.1 Shows structural 

group of water molecules.  

 
Fig.1 Structural groups of water  

 
Fig .2 Shows water molecules which consists of one 

oxygen molecule and two hydrogen molecules bonded as 

an isolated triangle with its upper angle is 1050 

Fig.2 Shows water molecules which consists 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.3.  

 
Fig. 3 This mode of arrangement is caused by relaxation 

bonds, then the bond angle decreases to less than 1050 

This mode of arrangement is caused by relaxation 

bonds, then the bond angle decreases to less than 

105º, 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 which improves some 

properties in concrete [2]. 

3. OBJECTIVE OF RESEARCH 

 Magnetic field can be induced to water by two ways 

one by passing water through strong magnetic field 

for small duration(For minutes) and second by 

exposing water to less strength for  longer duration. 

Limited literature is known in first method so we 

focused on second method which is used for 

magnetizing water meant for curing chronicle 

diseases by magnetic therapy[3].During our study we  

exposed water to a  magnetic strength of 985 gauss  

with north pole orientation and south pole orientation 

for different durations like 1h,2h….,24h up to 72 

hours. 

4. EXPERIMENTAL DETAILS  

4.1 Materials of MWC 

4.1.1 Magnetic water:  In this research study, 

magnetic water is prepared by retaining water in a 

glass beaker over a round magnet of 985 Gauss 

which was obtained from scientific store. The 

Magnetic water is obtained by placing the beaker 

filled with water over the magnets for a specific 

period as shown in figure-6 [4]. During this time 

magnetic field penetrates through the glass into the 

water, which absorbs the magnetism and this 

magnetized water is used for making concrete.  
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4.1.2 Aggregates 

Crushed coarse aggregates with nominal sizes of 

12mm and 20mm maximum size obtained from the 

local crushing plants used in the present investigation 

had a particle density of 1.36 tonnes/cubic metre and 

specific gravity of 2.6. Fine sand was sourced from a 

local supplier, the sand has a specific gravity of 2.6, 

bulk density of  1.55 tonnes/cubic metre .The 

physical properties  of aggregates were tested in 

accordance with IS : 2386 and care was taken that the 

aggregate surface was in saturated surface dry (SSD) 

condition.  

4.1.3 Cement: 

53-Grade ordinary Portland cement is used. The 

physical properties and composition of major 

compounds are shown in Table1. 
Table 1: Physical properties of Cement used in the mix 

 
4.2. MIX COMPOSITIONS:  
In the present investigation work the effect of 

magnetic water on workability and compressive 

strength on M20 grade of concrete is carried out. The 

Indian standard mix design procedure is adopted (i.e., 

IS: 10262-2009) in the present investigation to arrive 

the mix proportions for M20 grade of concrete. The 

mix design of M20 grade concrete is given table 2.  

Table2: Trial mix proportions for 1m
3 
of concrete  

 
 4.3. PREPARATION OF TEST SPECIMENS 

For the present investigation Trial mix is fixed as 

shown in Table-2 with three different magnetic 

water’s, 1.Water exposed to North Pole (N)  2. Water 

exposed to South Pole and 3. Mixed pole water (N+S, 

half North Pole and half South pole water)  

• The magnetic water placed on magnet for 

different durations starting with 1h,2h….24h to 

72h as mentioned above is  added to the cement 

and aggregates prepared in saturated surface dry 

condition.  

• All this materials were mixed in a pan Mixer. 

The wet mix is usually is in cohesive condition. 

The workability of the fresh concrete is 

measured by means of conventional slump test.  

• The prepared concrete mixture is casted in 

150×150×150mm size cubes by using hand held 

vibrator. After removing the concrete cubes from 

the moulds. The specimens are placed in curing 

tanks and are left to curing, until they are loaded 

in compression testing machine at the specified 

age.  

• The compression test on hardened MWC with 

different durations of magnetic field exposure is 

performed on a 2000 kN capacity CTM in 

accordance to the relevant Indian standards.  

5. RESULTS AND DISCUSSION 

5.1 Workability of MWC 

Workability characteristic plays an important role for 

in situ concrete works. It is a main property that 

defines a mix is highly workable in attaining 

consolidation and specified hardened properties. As 

stated earlier, to accomplish the workability 

properties, for each mix slump test is carried out. The 

test results of workability properties are presented in 

Table 3. The results of the quantitative measurements 

and visual observations showed that the concrete 

made with mixed pole (N+S) magnetic water the 

slump was slightly higher. Both mixes had good 

flowability and there was no signs of bleeding as well 

as segregation The concrete made with magnetic 

water(MWC) was very greenish compared with 

normal water concrete(NWC) 

5.2 Compressive strength of   MWC 

The compressive strength is one of the most note 

worthy properties of hardened concrete and is 

considered as the characteristic material value for the 

classification of concrete. In this study, compressive 

strength test was performed in accordance with IS 

codes using 2000 KN Digital Compression Testing 

Machine. A set of six cubes for each mix were tested 

for each presented value. The average compressive 

strength of the three different waters (N, S, N+S) are 

presented in Table 4& 5. It is shown in Fig-4& 5 as 

the time of exposure of water to magnetic field is 

increasing the compressive strength of concrete is 

reducing gradually initially and has minimum at 5 

hours. After fifth hour the strength is increasing 

gradually up to 72 hours. The rate at which this 

strength is increasing is very less after 24 hours. This 

may be due to memory possessed by water[5], by 

which water tries to behave in its previous form of 

non magnetized water and as when the water is 

exposed to magnetic field there will be disturbance in 

the water and takes time to overcome this 

disturbance. After some time water starts orienting to 

this new form of magnetic water and there after the 

mechanism takes place as explained above.    

CONCLUSIONS 

In this experimental work, workability characteristics 

and compressive strength of concrete made with and 

without magnetic water and the effect of magnetic 

field exposure time on water are assessed. From the 

experimental results reported in this paper, the 

following conclusions are drawn: 

• The workability of mixed pole magnetic water 

concrete is slightly more compared to normal 

water concrete. 

• Mixing of North and South Pole magnetic 

waters is giving more concrete compressive 

strength compared to individual pole waters.  

• 24 hours of magnetic field exposure time to 

water is found to be optimum, since after 24 

hours time the compressive strength is almost 

constant for all types of magnetic waters. 

• The 28 days compressive strength of 

Magnetized water concrete is more than 

Normal water concrete by 50%. 
Table3: Workability of concrete (slump in mm) with 

and without magnetic water 
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Table4: 7 days Compressive Strength of concrete with 

and without MW in N/mm2 

Fig.4.Comparison of 7 days Compressive Strength of 

concrete with and without MW 

    Table5: 28 days Compressive Strength of concrete 

with and with out MW in N/mm

Fig.5.Comparison of 28 days Compressive Strength of 

concrete with and without MW 

 

Fig .6 One liter Beakers placed over the Magnet
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