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ABSTRACT

Spectral absorbance of chromium (l1l) chloride—dikaalide-water system was studied by dye indicamrmethyl
orange. The absorbance of a series of mixed dy®nmibm (lll) chloride and alkali halides solutiorigas been
measured. Here the dye concentration and one ofcsalcentration was kept constant and concentratibother
salt was gradually increased. The absorbancel gl against the other salt concentration shows eighakge
corresponding to complex ion formation betweenstiés in the ratio 6:1, 4:1, 3:1, 2:1, 3:2, 1:1,3:1:2. This can
be explained on the basis of Frank-Condon principle
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INTRODUCTION

Transition and Inner transition metal complexes afecontinuing interest mainly due to their struefuand
catalytical properties and their applications iagtiostic pharmaceutical and laser technology [1-6].

Critical micelle concentration of surfactants usihge indicator method has been measured by measpeatral
absorbance of a series of mixtures of dye-surfacialtions at.,, of the dye, surfactant concentration increasing
and dye concentration constant [Hgre surfactant behave as electrolytes in dilukgtisms and CMC is a transition
from ionic micelles to neutral colloid and agairaoied colloidal particles, CMC being indicated bsharp peak in
absorbance — concentration curve. The chemicalnpateof the system goes on decreasing with inéngas
surfactant concentration reaching minimum at CM&sequently showing increasing in absorbance— crat®n
curve reaching a peak followed by a decrease.

Hence, this characteristic abrupt change in absoibavas desirable to investigate complex ions ftionain
known system of chromium(lll) chloride and alkahlide in aqueous solutions ; dye should not reattt metal
ions.

By using a number of physico-chemical propertiesy@t and coworkers [8hown that the nature of such complex
ions is unstable; showing breaks or peaks in cuolaained by plotting such physical property changgainst
concentration of the variant in mixed salt by morasiation method. The complex compound formed inewa
between lead and alkali nitrates are in the rdtib: b, 1:2 and 1:4, lithium nitrate is not complegi They have also
studied mercuric and alkali halid system using samgsico - chemical properties and indicated fdiomaof six
complexes.[9]

Above system has been studied by Kazi and Desailt#y also adopted mono variation method for alsystem
using interfacial tension method and showed thaptexes for the lead system where as seven coswpliex
mercuric system. However they have indicated thatriumber of complexes decreases from seven tim shree
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with increasing salt concentration. The interfatésion — concentration curve peak correspondingpmplex ion
formation has been explained on the basis that whesrfacial tension increases reaching peak vaiite
increasing mixed salt concentration of the variahgmical potential value becomes minimum and versa.

P.Farasram and R.Farasram [bale studied the absorbance of a series of mixed migrcuric halide — alkali
halide - water system by mono variation methodpkeg dye concentration and one salt concentratimstant and
increasing the concentration of HgXThey indicated six peaks are in the ratio of 1.2, 1:3, 1:1, 3:2, 2:1 for
mercuric halide variable and alkali halide constaspectively.

In the present work, the absorbance of pure dy&tisol was measured and absorbandg,gtof the dye was taken
as standard in case of dye — salts syst@hile measuring absorbance with increasing salteotmation of the
variant — keeping the concentration of the othdir @anstant — using mono variation method — dyeceairation

being constant.

MATERIALSAND METHODS

A shimadzu double beam spectrophotometer UV-15&+82 used for spectral measurements. Salts usedofere
AR grade and purified ; dye methyl orange was usedndicator. Here in Chromium(lll) chloride-alkddalide-
water system by keeping concentration of alkaliidealand dye constant with increasing concentratén
Chromium(lil) chloride eight peaks in the ratiotf, 4:1, 3:1, 2:1, 3:2, 1:1, 2:3, 1.2 were obsérve
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RESULTSAND DISCUSSION

When such absorbance is plotted against increasitigoncentration , the graph indicate eight peaksesponding
to the ratio of concentration of two salts in shi@enetric proportion for the system forming complmmpounds.
The graph 1, 2 and three indicate eight peaks eénfeHowing order, sodium and potassium halide emb@tion
constant.

6:1 6chrCl_>, Me[CfCIgXe]
4:1 4chrCl_>, M4[CrC|3X4]
31 3MX:CrCl Ma[CrCloXo]
21 2MX:CrCl M,[CrCloX,)]
3:2 3MX:2CrCh M3[Cr,CleX 3]
1:1 MX:CrCk M[CrCl3X]

2:3 2MX:3CrCh M;[CrsCloX.]
1:2 MX:2CrC M[Cr,CleX]

Where M = Na or K and X = CI,Br, |
CONCLUSION

Here the absorbance peaks observed are in the KrdeNa or degree of electron transition order is>K\a;
because the atomic size of K > Na, so the electiiosirder Na > K.

This optical property of sudden rapid absorbancéighit during complex iron formation and dissodatiwhen
electron transition occurs from equilibrium to nosguilibrium state may be correlated to chemicaleptal
changes as well as Frank-Condon principle.
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