
UoiiJ'. Jnd.laa Cban. &c .. Vol. U, No. 9, 1988} 

E:fl'ect of Magnetic Field on the Physical 
Properties of Water 

X. M. Joshi and P. V. Kamat 

Change• in phy.Ucal propertie1 of water on being oubjccted to a magnetic fidd arc rq><>rted. The pro­
perti'> invesigated are surface tenoion,pH, and dielectric constant. The chengro brousht about by a magnetic 
6eld are pennanent. The pH of neutral water io found lo inaease when water io allowed to flow in a mag:netic: 
field. 

A method for the prevention of boile-r scales and corrosion has boon reported.•-4 
This consists of passing ordinary water between the poles of permo.nen~ magnets before 
being fed to the boiler The strength of the m~tgnetic field employed is not very high. His 
report.ed that the boiler deposit5-7 do6!! not adhere to the walls and the mud remains sus· 
ponded in the water. Corrosion of the iron has also been shown to be affected and cla.ims 
ha.ve been made rega.rding the removal of corroded iron surface by such treated water 
leaving uncorroded metal e:x:posed to this water for a long time without corrosion taking 
place. It was therefore thought. useful to study this phenomenon of the change brought 
about by magnetic field on the properties ofwat!'r from purely physic::o-chemical aspect. 

EXPERIMENTAL 

The experimental procedure for the magne~isatio.n of water was eimply to pass water 
through a pyrex tube of 12 mm diameter between the poles of two fen:ite magnets, kept as 
dose as possible, the direction of magnetic fi.lld being transverse to the flow of water. 
Later, in this work an Llootromagnet was utilised for studying the effect of field strength 
on the properties of treated water. pH mea1mrements were mll.de on an "Elico pH meter'' 
with Beckman gla.ss electrode, type 41262. 

Water was distilled in all-pyrex glass system. Triple-distilled water with a specific 
oonductance of0.85xi0-6 ohms-' om·•, thus obtained was used. 

It wo.11 observed that the pH of water changed when it was allowed to flow in the 
ms.gnedc .field. Table I shows the dependen<.e of [l.pH on the rat£ of flow. 
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El'FECT OF MAGNETIC ll'lBU) ON THB PHYSICAL PB.OPEII.TIES OR WATD. ~I 

Flow ra.te lml/min) 
,o.,H 

50.00 

+0.96 

TABLE 1 

1.40 

+0.96 
0.2~ 

+0.44! 

In a.U the experiment.a, identieal meaiiiii'OJDent.a were made with water without 
mbjeot.ing it to magnetic .B.eld. The ohange in th., property e:umiDBcl ia reported 'With 
reference to thia unt1 ae.ted wa.ter. 

Tapia Il ~J"datheeBeots ofrepea.t·ingthe Bow oyoles, the rataof8ow being0.2Bml/ 
min. 

OriJrinsiJIH 

6.82 

TABLE ll 

jiHal'ler· 
ha cycle 

7.U 

JIB r.l'ler 
2ndcyele 

7.22 

Thus it ia clea.r there ia no change with repae.ted t)'Cle. 

Our experimonts to find out whdher auch trea.tad wa.tm' will grad.uo.U)l get bo.ok to 
the original pH showed tha.t even after ten do.ys the;re wa.a no ch&.nge in the pH. Th11 
'magnetill8d' wa.t61' wa.a heo.ted to boilins, oooled and pH meaaured. Pore wa.ter WB.II aimi· 
larly treated and ita pH was me&Bured after cooling under idBD.tical. CIOIIdition. The 
dilfere.nce in pH of the two type& of wa.ter wll.B the ao.me u observed previoualy having a 
value. of 0.4:. The ao.me expvim.ent wu pe.1fotmed by freer.ing tha. wa.tc' and remelting. 
The va.lue of ,0. pH reJn!l.ined una.J.tered. 

E1p8J'imonta done with water at 30°, 46°, 60°. provided value of ,O.pH of 0.40, 0.4:6, 
0.47 reapectivoly ahowing a. slight teJnpBTB.ture depandanae. 

The dependon~ of /). pH on the pH ia shown gra.phicall)i in Fig. 1. The water need 
being in equilibriUJn with a.tmoapht.rio ~:a.rbon dioxide has a. pH of 6.82. U ia interesting to 
not!' tha.t the effeot is dependent on the pH, being maximum at the nDU.tral pH value; llip 
of .6, pH ~~hanging on either side of neutral pH. 

Ta.ble III summariaea the. eft'eot of magnetic :field on the valuea of 6 JH, t:Jty, (Y=IIlll!· 
fa.os l;ension), a.nd b.• (• = dielaotria oonata.nt). 

TABL'B IIJ 

Temp.-30• 

l'iDid ltftiDBih /:).pH Cl Y (dy•u•• em-•) A• 
1900pu•• o.ss 1.8 1.5 

3500 0.44 3.7 1.4 

4800 0.62 4.7 1.4 
!1700 0.62 5.3 1.4 

The b. 11H val11e llhows a. aa.turation k61ld with Bald Bfnngt.h, but the deorea.ae ill 
surface ten&ion HhoWI! a. linear riae in the beginning, te.ndiniJ krfral'dl! -.turatio.n &1J bip 
ti.eld atrengt.h. There i& a.n in~ in the dieleotl'io aoo.sta.nt whlah i.a llQ1I ~~ 
'a.treated by higher tleld strength. 
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DISCUSSION 

Ths rewlts preaented abovE> show tb&t a. perma.nent cba.nge in bhe physital propettiiiiJ 
ofwa.tor is brought about by 'magnetiB&tion'. Neutral water is seen to becomemoro alklili.ne 
by this trb!l.tment. A poesible reason for this mo.y be the c.ho.nge in the ioniB&tion oonsto.nt 
of wate,. undtr the influence c.f ma.gnBtic field rasulting in decre11.11a in the conoentration of 
H 3Q+ ions. Though the re11.110n for this obl!lrved effect at this stage can be only speculative, 
the explanation given by Friedel• that the eledrostatia a.nd dyD&Dlio ILilgle of tht ions is 
altered seems to be fa.r fetched. If it were so, the effect tould not bu a permanent one. The 
change in [H,•O) ooncentration brought about by change in tbe ionisation constant of 
wo.ter aeems to be o. more plausible hypotbeEiis since thf' change to 'normal' water l•ould 
be slow IJr003BB. 
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