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ABSTRACT

Solvomagnetic method is afamous method to get pure crystals of organic
or inorganic compounds. In this method with applying a certain strong
magnetic field new pure crystal structures can be prepared from original
samples. The result will be useful for further complete analysis. In this
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research some new transition metals salts crystals have been produced
by using solvomagneticthis method and their crystal structures have been
determined using X-ray diffraction pattern and melting point has also

been measured. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Themagnetic technol ogy hasbeen cited inthelit-
erature and investigated sincetheturn of the 19" cen-
tury, when Lodestones and naturally occurring mag-
netic minerd formationswere used to decreasethefor-
mation of scalein cooking and laundry applications.
Today, advancesin magnetic and electrostatic scale
control technologieshaveled totheir becomingreliable
energy saversin certain applications.

For example, magnetic or electrostatic scale con-
trol technol ogiescan be used asarepl acement for most
water-softening equipment. Specificaly, chemica soft-
ening (limeor lime-sodasoftening), ion exchange, and
reverse osmosis, when used for the control of hard-
ness, could potentialy be replaced by non-chemical
water conditioning technol ogy. Thiswould include gp-
plicationsboth to cooling water trestment and boiler

water treatment in once-through and recircul ating sys-
temg59l,

The general operating principlefor the magnetic
technology isaresult of the physicsof interaction be-
tween amagneticfield and amovingeectriccharge, in
thiscaseintheform of anion. Whenionspassthrough
themagneticfield, aforceisexertedoneachion. The
forcesonionsof opposite chargesarein oppositedi-
rections. Theredirection of the particlestendstoin-
creasethefrequency with whichionsof oppositecharge
collideand combineto form amineral precipitateor
insol uble compound. Sincethisreaction takesplacein
alow-temperatureregion of aheat exchange system,
the scaleformedisnon-adherent. At theprevailing tem-
perature conditions, thisformispreferred over the ad-
herent form, which attachesto heat exchange surfaces.

The operating principlesfor the e ectrostatic units
aremuch different. Insteed of causngthedissolvedions
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Figurel: TheXRD diffraction patter nsof CoCl, in thepresent
of applied magneticfield

Figure 3 : The XRD diffraction patterns of MnCl, in the
present of applied magneticfield

to cometogether and form non-adherent scale, asur-
face chargeisimposed on theions so that they repel
instead of attract each other. Thusthetwo ions (posi-
tiveand negative, or cationsand anions, respectively)
of akind needed to form scale are never ableto come
closeenough together toinitiate the scale-forming re-
action. Theend result for auser isthesamewith either
technology; scaleformation on heat exchange surfaces
isgreatly reduced or eliminated ™,

Aswe know many technique are being used for
characterization of acompound in chemistry like IR,
NMR, and mass spectroscopy and UV methods. A
completecharacterizationisnot possblewith either of
them. Actually the only method that givesusalot of
information such asexact structure, spherica orienta:
tionand bond lengthsisXRD. But for using thismethod
apurecrystal form of the compound isneeded. Suit-
ablecrystd dimensionfor usnginthismethod must be
0.5t045 mm. Therearemany waysfor getting asuit-
ablecrystd of synthesized compound but choosingthe
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Figure2: The XRD diffraction patternsof CoCl, intheab-
sent of applied magneticfield
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Figure4: TheXRD diffraction patternsof MnCl, in theab-
sent of applied magneticfield

right method i s depended to somefactorslike oxida-
tion state, water absorption and so on. Oneof theim-
portant stagesin crystalizingischoosing asuitablesol-
vent and aso purity of the synthesized compound. One
of themost common methodsof crystalizationiscrys-
tallization with slow evaporation of solvent. The best
solventinthismethod would beasol vent with high solu-
bility toward compound and low boailing point likeetha:
nol, acetonitril and dichloromethane. Thispaper isor-
ganized asfollows. Detail sof theempl oyed experimenta
techniqueare presented in section 2 and theresultscar-
ried out with and without magneticfield effect areinter-
preted in section 3.

EXPERIMENTAL

First of all 2.5 gr Cobalt Chloride wasweighted
and also 1.2 gr of ChlorideManganeseand separately
each oneof them was solved in water and heated to 80
degree. Saturated solution wasleft to be cooled Sowly.
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Crystallineformedin the bottom of the solution was
collected and kept under dry andlow temperature. Simi-
lar to thismethod another solution was prepared and
left to be cooled dowly but thistime under amagnetic
field of about 0.18T. Itisshownthat the solvomagnetic
crystallineformed was collected. The both powdered
samplewere analyzed by XRD and comparison was
performed between spectrums.

RESULTSOFSIMULATION

The spectrumsareclearly different to each other
and thisshowsthe effectiveness of the magnetic field
onthestructure of theformed crystalsin the presence
of magneticfield. From the comparison between the
spectrum figure 1 and 2 can be seenthat CoCl, sample
inthe presence of themagnetic field hasan increased
intensivediffraction rather than CoCl,sampleinthe
absence of themagneticfield. Thisisbecause of move-
ment and compression of the Co*2ionsinthecrystal-
lineform under theeffect of magneticfied. Alsoacom-
parison between the spectrum figuresof 3and 4 it can
be seen that MnCl, sampleinthe presence of themag-
netic field hasanincreased intensivediffraction rather
than MnCl,sampleinthe absence of themagneticfield
whichisdueto the movement and compression of the
Mn*2inthecrystdlineform under theeffect of magnetic
fidd.
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CONCLUSION

Based onthese studies, it wasclarified that mag-
netic water does changethe crysta structures proper-
tiesof CoCl, and MnCl...
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