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ABSTRACT

Substantial research results show that the mageetiwater can make the cement hydration reactionemor
completely, so the physical and chemical propentiesnagnetized water in different degrees are swdn the
thesis. The research starts with the physical dmehdcal properties of magnetized water such astmauctivity,
viscosity, PH value and surface tension so on.@nbasis of the study of magnetized water by tedqmessors, a
test about the physical and chemical propertiesmafgnetized water has been taken based on two eglect
magnetized parameters, the corresponding magnefieétl intensity and water flow rate. The improvemef
physical and chemical properties of magnetized matecement hydration reaction was analyzed in ig8se.
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INTRODUCTION

Up to now, by most accepted hypothesis was thaewutite action of Lorentz force, chain moleculesugrof
ordinary water, which had been linked together vinydrogen bonds, would be cut or damaged. Conséguén
would crack into group of small molecules or indival water molecules.

Changes in the connection between molecules of etagd water could lead to physical and chemicaperties
change of magnetized water, such as surface tenBidnvalue, density and volatile changes and thktyako
change of oxygen or other substances dissolved@i which can be inferred that magnetized watarmake the
cement hydration reaction more completely [1-3].

EXPERIMENTAL SECTION

Changes of magnetized water conductivity
Minor changes in the structure of molecules of nedigad water have indeed occurred after a cer@maitions of
magnetization process. Conductivity of water desedaafter it was magnetized which can be showrahslT

Tab.1 Magnetized water conductivity

Sample 1 2 3 4 5 6 7 8 9
Double distilled water 1.676 1.692 7.555 2.110 %.971.596 3.063 2.961 2.529
Magnetize 1564 1521 3.150 1963 1805 1.478 2.5@8386 1.852
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PH value changes of magnetized water
Experimental of PH value instrument equipment isSP3B PH measuring apparatus as shown in Fig.1.

Fig. 1 PHS-3B PH measuring apparatus

Reason of measurement of the PH value of the diffee between magnetized water and ordinary watbeaame
condition was shown in Tab. 2.

Tab. 2 Reason of measurement of the PH value

Magnetized field intensity (mT)Ordinary 230mT  280mT 330mT 230mT 280mT 330mT

Water flow rate (m/s) Water 20m/s 2.0m/s 2.0m/s 1.0m/s.0mls 1.0m/s
PH value 7.52 7.52 7.53 7.54 7.52 7.55 7.61
PH walus
[ |
763 |

Ordinary 230mT 280mT 330mT 230mT 280mT 330mT
Water 2.0ms I0ms=s I0ms=s 10m=z 1.0ms=z 10ms
MMametic pararmeters

Fig. 2 Reason of measurement of PH value

From Tab.1 and Fig.2 it is indicated that, amorgydnge of test parameters, when water is magdetizd value
was indeed increased. Especially PH value of thgnetized water with the magnetized parameters (et
field intensity is 330mT, water flow rate is 1milstreased the most significant.
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Viscosity
Viscosity can be indicated by dynamic viscosity anotorial viscosity, and the relationship betwekant can be
shown as Eq.1.

v=n/p (1)

Wherev is the motorial viscosityy is the dynamic viscosity, andis the density of liquid. Motorial viscosities of
ordinary water and magnetized water can be testetisbometer. The result was shown in Tab. 3.

Tab.3 Therelation of viscosity and the magnetized field strength

Magnetized field intensity (A/m) 0 250 300 350 400 450
Motorial viscosity (m/s) 1114 1109 1.103 1.096 1.081 1.083
Dynamic viscosity (Pa-s) 1.113 1,108 1.102 1.096084. 1.082

It is indicated from Tab. 3 that the viscosity redst when water is magnetized, and they show a inedatear
correlation. Touch surface of cement particles erajnetized water is increased because of redusedsity. It
increases the level of hydration reaction of cement

Surfacetension

Some research showed that surface tension of wateld change when it was magnetized. In ordernd the
relationship between surface tension of water amdjmatization, pullout method is adopted to test shdace
tension of water in different magnetized field mgéy. The principle of pullout method is showrFig. 3.
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Fig.3 The principle of pullout method

When the metal ring is pulled out of the water,4i=comes zero. The surface tension can be shotq.as

F‘=mg+F (2)

Where F is the tension when the metal is pulled out ofemang is the gravity of metal ring and the water
attaching ringF is the surface tension. The results of test apgvshin Tab. 4 and Fig. 4.

Tab. 4 Reason of measurement of surfacetension

Magnetized field intensity (mT) O 230 280 330 230 280 330
Water flow rate (m/s) 0 2.0 2.0 2.0 1.0 1.0 1.0
Surface tension (mN/m) 74.14 74.08 73.79 7359 &3.62.45 71.44
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Fig. 4 Reason of measurement of the surfacetension

From Tab.4 and Fig.4 it was indicated that, amdmgrange of test parameters, when water was magdetihe
surface tension was indeed decreased. Especiaflgcsutension of the magnetized water with the méiged
parameters (magnetized field intensity is 330mTtewHow rate is 1m/s) declined the most significan

RESULTSAND DISCUSSION

Cement hydration reaction of magnetized water

Action of cement hydration firstly took place oretburface of cement particles, and the layer offijalcan be
formed on the surface of the cement, which canaedwrface tension of the magnetized water ancaser the
activity of the cement [4-8]. Therefore, magnetizeater can make the cement hydration more completad the
structure more compactly. The process of cementatigesh reaction of magnetized water can be showolksvs.

23Ca0rsi0, ) + 6H,0 = 3Ca0LLSIO, [BH,0 +3Ca(OH),

2(2Ca0Irsi0, ) + 4H,0 = 3Ca0[LSiO, [BH,0 + Ca(OH),

3CaO[Al 0, + 6H,0 = 3CaO[Al 0, [6H,0 3)
4CaO[Al 0, [Fe,0, + 7H,0 = 3CaO[Al ,0, [6H,0 + CaOFe,0, [H,0

3CaO[Al, 0, [BH,0 +3(CaSQ, [2H,0)+19H,0 = 3CaOAl ,0, (BCaSQ, [B1H,0

Workability of magnetized water concrete

As we all know, there is not much strong physicad ahemical activity single water molecule in oatiypwater and
the activity of water is not enough, which can effdtne cement hydration. Through the magnetizdd,fibe water
flow may be affected by Lorentz force, resultinguees in the orbital motion of electrons aroundrtbeleus in
water molecules and the spin motion, thereby tate sif charge of water was changed.

Single polar water molecules {@nd H) will be partly separate from water molecules. Hueber of this strong
activity single water molecules will be increaseliat can greatly enhance the activity of the magedtwater.

Therefore, magnetized water molecules can easilgr éhe cement grains and make the cement hydratiome

completely.

Water ratio of the magnetized water concrete

Fig.5 show that when the cement mixing with wathre to the action of molecular cohesion betweenecgém
particles, the cement could be formed of floccolastructure. From Fig.6 it is indicated that, unithe action of the
electric repulsive, the cement particles can beusgpd. And it can make the flow ability of the coate mixture
increased without increasing the water consumgfeiil].
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Fig. 6 Affection of magnetized water
CONCLUSION

By analysis, the water system is a complex objettich is difficult to study. Minor changes in stture of
molecules of magnetized water have indeed occuBedthe magnetized water can make the cement lnydrat
reaction more completely.

(1) After a certain conditions of magnetization gess, physical and chemical properties of wateewaproved in
the following areas: conductivity, viscosity andfage tension were decreased; PH value was incteawkso on.

(2) Among the range of test parameters, when wateragnetized, PH value was indeed increased. EdiyeeH
value of the magnetized water with the magnetizedmpeters (magnetized field intensity is 330mT ewélow rate
is 1m/s) increased the most significant. And théase tension was indeed decreased. Especiallgcténsion of
the magnetized water with the magnetized paramétggnetized field intensity is 330mT, water floate is 1m/s)
decline the most significant.

(3) The magnetized water has lower surface tensidrich can increase the activity of the cement. réfwee,
magnetized water can make the cement hydration owrpletely and the structure more compactly.

(4) Magnetized water molecules can easily enter ihé cement grains. Therefore, magnetized watelircaease
the workability of concrete mixture, which can reduhe in homogeneity degree of mixture.
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(5) As the magnetized field changes the morpholagg water impurities in the water molecules, sd tha
physical and chemical properties of magnetized nvatenme changes have taken place.
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