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Weak transverse magnetic field effect 
on the viscosity of KC&H+0 solution 
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This work describes the applied traverse magnetic field effect on the viscosity 

of the diamagnetic KC%Hz0 solution at 25°C temperature (Table I, Fig. I)_ It was 
found that the appki transverse nqyetic field increases the viscosit-- of this solution 

in such a way that in the limit of iufinite dilution the viscosity increase approaches the 
already observed mametic field effect on the viscosity of the pure water1-2_ This, 
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l For detaikd disanio n resmiing the use of statistical analysis methods pIease refer to any standard 
tatbook 
b Standard deviation, CT.. is defined as 
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Fik I_ Rch.iim bets-a the fiactionai nuan awage viscosity if =[(P-e+ljv?x IO* and the 
conccntratio of KU-H,0 soIution_ Dashed line (- - - ) indicates the cxtrapoI;uion to the cxpcr- 
imaMaI(_y obsemd P%hangc of the pure wlkr’~‘. 

therefore, strongly supports the recent findings by Lielmezs et al.’ and Lielmezs and 

AIeman’ that an externally applied magnetic field weakly increases the viscosity of 

the pure distiiied water_ 

ExpDuMENfAL 

The recent papers by Lielmezs et al_ * and LieImezs and Aleman2-o describe in 

&tailtheapparatusandmethodsusedforthem easurement and evaluation of the 

transvwse applied ma-tic &Id effect of the viscosity of pure distilled water”’ and 

aseriesofparama gnetic nitrate-water sol~tions~*~_ As previously described+$, the 
mezxring apparatus consists of two parts: the electromagnet system and the 
viscometer-temperaOxe bath assembly- The same Cannon-Fenske opaque (cali- 
brated, reverse flow, No_ SO, V-561) viscometer was retained for use in this work_ The 

same viscometer cleaning and measurement procedures as well as calculation methods 
werenscdinthiswork,Asaresuitofthis,theov~l accuracy of this work is expected 
to be at the same amxacy level as found and in detail discuss& in our previous 
workSJ. 
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RESULTS AND D-ON 

Following the calculation methods of our previous work*-J, the viscosity of 
KCI-Hz0 solution for both, the applied and the no appiied (ambient earth magnetic 
field) magnetic field condition, was calculated from the simplified expression: 

v=Cxt (1) 

where: v = viscosity in stokes; C = constant (determined by calibration); I = efliux 
time in seconds. 

The results of this study are given in Table I and Fig. 1. Table I presents for al1 
concentrations of KCI-H,O solution, at 25°C temperature and the magnetic field 
strength H = 12 kG, the fractional viscosity coefficient, defined as v* = [(rH - v”)[ 
v”J x 102, where vH is the arithmetic mean average viscosity at the 25°C temperature 
and the applied magnetic field strength H = I2 kG_ The 9, however, is the arithmetic 
mean average viscosity at the ambient earth magnetic field (or no-field condition) 
while vH then is the corresponding viscosity value at the given applied magnetic field 
stren_@h H_ 

Table I also presents statistical analysis data, standard deviation, G,, calculated 
at the applied magnetic field stren_eth H = I2 kG, and the &distribution null- 
hypothesis results assuming that the means are equal &, = pO) while the variances 
for the applied field and no-field conditions are not equal, that is, aIf f Go_ 

The obtained results (Table 1, Fig_ 1) show that within the bounds of our 
measurements, the present P-C plot (Fig_ 1) is monotonically smooth curve, and at 
constant magnetic field strength H and temperature T; increasing~in such a way as to 
at the infinite dilution finally to approach the already observed magnetic field effect 
on the viscosity of pure distilled water under the same magnetic field and temperature 
conditions ’ -‘_ This limiting behavior of the very dilute KCI-H,O solution viscosity 
under the influence of au applied magnetic fieid strongly supports our previous 
findings that an apphed external magnetic field increases the viscosity of the pure 
water1-2. Whether this finding indicates that diamagnetic liquid visssity, in general, 
will increase under the influence of an applied magnetic field, is a question worthy of 
further study, However, this thought is greatly substantiated through our finding3v4 
that for the paramagnetic nitrate-water solutions, first, at high concentrations the 
viscosity decreases under the infiuence of an applied magnetic field; and then, at Iow 
con~ntrations, the applied magnetic field increases the viscosity of the paramagnetic 
nitrate-water solutions, again in such a way as the observed viscosity increase for the 
pammagnetic nitrate-water solutions in the limit approaches the already measured 
viscosity increase of the diamagnetic pure water3*4_ 

The exact mechanism for the observed viscosity changes as caused by the 
applied magnetic field cannot be understood with certainty at the present However, 
it might be of interest to study the reported magnetic field effect on the solution 
viscosity in terms of the various microstructural processes of the KCI-H,O solution 
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&ring tJ& &xi changes observed in shear viscosity a& detirmined by tie rates of 
the involved mokudar ~%corientationaI and transJ+io& motions’-f_ These, as 
aJrcady s&ted by LieJmezs & aL’ and LieIkzs and AlemanS are cssentiaily two 
interac&ion’ mechanismsz the dipoJar interaction chiefJy ksociatcd w&h the proton 
JongitudinaJ relaxation time determining the diamagxkic Jiquid (water) behavior; 
and the spin exdxu~ge mc&@sm associated with the proton $ransverse relaxation 
time and determining the parama gnetic nitrate-water s&Jution behavior. 
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