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WEAK TRANSVERSE MAGNETIC FIELD EFFECT ON THE VISCOSIl-Y 
OF Ni(NO&H,O SOLUTION 

Experiments performed at 25°C show that t ransversally applied magnetic field 
H of strength of 12 kG; at high concentrations decreases the viscosity of Ni(NO,)L- 
Hz0 solution. At low concentrations, however, the applied magnetic field increases 
the viscosity of Ni(NO,),-Hz0 solution in such a way as the observed effect value 
approaches the already measured viscosity increase of the pure water at the same 
magnetic field and temperature conditions. 

INlRODUCTION 

This work describes the applied transverse magnetic field effect on the viscosity 
of Ni(NO&-Hz0 solution at 25°C temperature (Table I, Fig. I). It was found 
that the applied magnetic field W of strength of 12 kG at high salt concentrations 
decnzzzs the vkxosity of Ni(NO,), - 6HzO-Hz0 solution while at low salt con- 
centrations the applied magnetic field increases the viscosity of this solution in such 
a way that in limit this increase approaches the already observed magnetic field effect 
on the viscosity of pure wate+ ‘. This therefore strongly supports the recent findings 
by Lielmev et al.’ and Lielmezs and Aleman that an externally applied magnetic 
field weakly increases the viscosity of pure distilled water and that of the KCl-H,O 
solution. 

ExPERtbENTAL 

The recent papers by Lielmezs et al.’ and Lielmezs and Aleman describe in 

detail the apparatus and methods used for the measurement and evaluation of the 
trausverse applied magnetic field effect on the viscosity of pure distilled water_ As 
previously deseni’* 2 the measurin g apparatus consists of two park: the electro- 
magnet system and the tiscometer-temp bath assembly- The same Carmen- 
Fen&e opaque (calibrated; reverse flow, No_ 50, V561) viscometer was retained for 
use in this work; and the same viscometer cleaning and measnrement procedures 
as well as calculation methods were used in this work, As a consequence of this, the 
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overall am of this work is at the same accuracy Ievel as found and in detail 
_ 

dIzxs%d in our previous work’- =_ 

FoIlowing the calculation method of our previuus work’- 2; the viscosity of 
Ni(NO,), - 6H,O-Hz0 solution for 
earth magnetic field) magnetic field 
e%presion: 

Y = ct 

both, the applied and the no applied (ambient 
condition, was calcuIa*ced from the simplified 

(1) 

where Y =:viscosityinstokcs;C= constant (determiued by caiibratioxt); I = &lux 
time in seconds. 

The ESL&S of this study are givta in Table I and Fig_ 1, Table 1 presents for aU 
ctme~~trations of Ni(NO& - 6H,O-Hz0 soiution, at 25°C temperature and the 
magnetic fitld strength W = 12 kG, the fractional visccdy coefficient, d&&d as 
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Es 1. Relation bctwm3 the fractional rncan average viscosity P = [(rH - r=),b’] x 10 and the 
comntratior~ of Ni (Mb)= - 6H& in water_ Dashed Iine ( -----) indicates the extrapolation to the 
atpainmtdly obsawd magnetic fidd c&a Oc the pure mater vimasity (I-&_ l-2)_ 

v-[(P- vO)/vO-J x loo.Th e v” however is the arithmetic mean average viscosity 
at the ambient earth magnetic field (or no-field condition) while 9 is the corrc- 
sponding viscosity value at the given applied magnetic field strength H_ 

Table 1 also presents statistical analysis data; standard deviation, a,, calculated 
at the applied magnetic field strength W, and the r-distribution null-hypothesis results 
assnming that the means are equal (jam = pO) while the variances for the applied field 
and no-field conditions are not equal, i.e. oa # 0,. 

The obtained resuhs (TabIe 1, Fig. 1) show slightly above the concentration 
of 02 mol I-r of Ni(NO,)= - 6H,O )-Hz0 solution, the viscosity of this solution at 
constant maguetic geld (H = 12 kG) and fixed temperature (T = 25°C) decreases 
as the salt concentration of this solution is being increased. At salt concentrations 
of 0.2 mol l-l and Iess, the solution viscosity under the influence of an applied magnetic 
field (H = 12 kG) however tends to increase in such a way as to at infinite dilution 
finally approach the already observed magnetic field effect on the viscosity of pure 
distilled water at the same magnetic field and temperature conditions’_ This limiting 
behaviour of the very dilute Ni(NO& - 6HzO-Hz0 sohrtion viscosity under the 
inlluence of an applied magnetic field supports strongly our previously reported 
finding that an applied external magnetic field increases the viscosity of pure watex-t, 

On the other hand, Table 1 and Fig- 1 reveal that at the vicinity of 0.2 mol 1-l 
concentration of Ni(NO,), l 6H,O in water: the external magnetic field does not 
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affect the viscosity of solution at alI. That is, we have reached for the given applied 
magnetic field strength and temperature a limiting or critical concentration at which 
the solution viscosity apparently baxxnes independent of the magnetic state 

The exati mechanism for the observed viscosity changes in the applied magnetic 
field cannot be understood with any certainty at this time. However, it might be of 
interest to study the reported magnetic field effect on the solution viscosity in view 

of the microstructural behaviour of transitional metal ion compkx formation in water 
ru&Iing that any changes observed in shear viscosity are WentialIy determined by 
the rates of the involved mokadar reorientational and translational motions’- 2. 
Then, of courq the possi%Ie connection be*=r~ the observed xv2ter viscosity anoma- 
lies and the experimentaIIy caused solution intexfkciai effkcts’. ’ would become of 
secondary importance. 
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