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ABSTRACT

The distribution coefficient (X of some metal ions have been determined at vantl values on stannic (V)
arsenate cation exchanger. Based on this studyséparation of some important pairs of metal ioas feen
achieved. The separation of Fe(lll) from Ni(ll), @p Mn(l1), Ca(ll) and Al(lll) have been achieveguantitatively
in some synthetic mixtures. The quantitative sepmraof Fe(lll) from some appetizers and from bgtal
material has also been achieved. The method islsjmapid and highly selective with good accuracy grecision
within the experimental error range 2%).
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INTRODUCTION

Synthetic inorganic ion exchangers (SIIE) have gngwinterest in field of separation science [1, 3} large
number of studies have been made for their prapargiroperties and applications to the simple tyirzand ternary
separation of metals ions by different chromatolgi@pechnologies [3-18]. Although a variety of &atary and
mobile phases have been developed to achieve thetige, analytically difficult, environmentally iportant,
binary, ternary and multinary separation of metalsi in planar chromatography [19-22]. On the cowtravery
SIIE has specific selectively towards one or twdathe species. They are also highly stable to deniange of pH
and up to high temperature. | have successfullizeti the stannic (IV) antimonate columns for thelgsis of
Mg(ll) and Al(lll) in some antacid formulations[23However their real analytical applications in tfield

biological and pharmaceutical sciences are stiltiteg.

Iron is an important constituent of biological ®ms and appetizers. Excess intake of iron caudersosis and may
be harmful due to deposition of unused iron in emasiorgans of the body[24] and deficiency causesnéndue to
malnutrition, parasite and helminthes diseasegctitfhs and several other factors[25]. Excess @ntakiron also
causes gastrointestinal irritation, nausea, vomjtidiarrhea or constipation, ulceration in the stitee. Thus
determination of iron becomes important. The deiteation of iron is difficult due to the interferemof certain ions
and organic species. To encounter this problem iKdnkand Huebner[26] used the organic resins t@rsép
metallic species from multivitamin preparationsopto their determination by atomic absorption sgghotometry
(AAS).
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The stannic (IV) arsenate has outstanding thermdldemical stability, a high uptake for cationg[2Ad high
selectivity towards iron, which give us impetus etdend our studies for the analysis of iron inrpheceutical and
biological materials using stannic (IV) arsenatduoms. This paper reports the analysis of iron ame
commercially available appetizers and in some okl materials using stannic (IV) arsenate colunifise
method can be successfully applied in the fieldnoddical and pharmaceutical sciences for diagnosié a
determination of iron in formulations respectively.

MATERIALSAND METHODS

Reagents
Stannic chloride (Trizma) and sodium arsenate (Erdi) were used. All the other reagents were ofl@mgrade.

Preparation of theion exchange material

60 ml of a 1:1 mixture of }$0, and HCI (v/v) were added to the mixture of aquesalstions of SnGI5H,0 (90 g)
and NaHAsG; (90 g) in a three necked flask. Concentrated KB ml) was now added and the contents diluted
to 3.6 L with water, then evaporated to 3L with thomous stirring. A white precipitate was obtaindded at 46 C,
cracked by the addition of water, washed and caesédnto H form by treatment with 2M HN§

Distribution coefficients (K )

200 mg of the exchanger bead (100 — 200 mesHeitdt from was equilibrated with 25 ml of the solutiomese
metal ion concentration was adjusted to 3% of tit@l ion exchange capacity of the material. Thealdxium was
obtained by keeping the solution overnight with stant shaking and the metal ions left in the solutivas
determined with EDTA as titrant. TheyKalues as summarized in Table 1 were obtainetidgtiuation [23].

I—F
F
Where,
| = Initial amount of the metal ions in the solutiphase
F = Final amount of the metal ion in the solutidrage
V = Volume of the solution
A = Amount of the exchanger (g)

Kg =

v
X — (mlg
A

Separation of metal ions

Quantitative separation of the metal ions was agtien a glass column (height 50 cm, i.d. 0.6 cackpd with 2 g
(100-200 mesh) exchanger irf Fbrm. A metal ion mixture was transferred into #sechanger column. The flow
rate of the effluent was maintained 1 ml/min throogt the elution process.

Analysis of samples

Stock solution of the drug formulations were pregaas follows -15 ml of the formulation were takera beaker
and heated with a minimum amount of an oxidizingtare (conc. HN@+ HCIO, 1:2 v/v) to destroy the organic
matter. The clean solution thus obtained was readit@e volume 1-2 ml to remove the excess acidraakie up to
100 ml with DMW in a standard flask.

1 ml of the stock solution was loaded on the coluwontaining 2 g of the exchanger and the sepasatoere
achieved by the same procedure as described abosggrithetic mixtures. 80 ml of 0.01 M HN@as sufficient to
elute out all the metal ions quantitatively exceph which remains on the column it was then eluigd.00 ml of
1M HNOs. After destroying the acid by evaporation, Ironswdetermined in the effluent by the EDTA titration
using Cu-Pan as an indicator [28].

Analysisof iron in biological samples

The sample such as Kidney, spleen, lever presémieamalin were collected from different hospital$e samples
were dried in an air oven at 1210 for 3-4 hours so as to obtain a constant weighese samples of lever (4g)
kidney (3g) were digested in 45 ml of perchloriedaand nitric acid mixture (1:1) while spleen (2g¢re digested
in 10 ml concentrated nitric acid and 49 ml perdblacid and nitric acid mixture (1:8), respectiveintil a white
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residue was obtained. The residue was taken upaterwfiltered and diluted to 50 ml. A 1.0 ml alajwof the
sample solution was used for the column operation.

Tabie 1 — Distribution coclficient (K,) of metal jons at different pH values on stannic (1Y) arsenate.

Cations pH il
2 5 [ 9

Mg® 32.80 4120 760 468.50 '
| Ca™ 56.80 247.20 2486 1140
| 5P 74.20 364.00 3100 4140
Ba™ 144.50 1360 7560 5110.0 :
Za™ 141.00 258 2535 956.20 i
cd™ 151,83 635.80 3700 1945.00 !
Hg* 40.00 11.80 108.60 135.00
B 10600 16000 5200 21400.00 |
AP 610 48 2490 695.00
Ga® 2050 10.80 £000 2234.00
' 1514 30.20 10070 3320.00
Mn™* 28.40 100,00 1900 1120
Fe' 1200 78.00 TA® TA*
Ni™* 23.00 35.00 1310 655.00
 Co™ 360 372.70 1134.00 690.00
Cv™" 815 655.20 3050.00 2515.00
* TA = Total
Adsarption -
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[ Table 4 - Analysis of 1ron in some biolofzical matérials by ioh exchatige column

chromatography using stannic (IV) arsenate.

Sample Amount Amount found % Recovery Standard Coefficient of
‘ applied** by i.e. separation deviation Variance |
(ng/g) (nefe) |
.i Human 900 897.2 99.68 0.09 0.10 |
liver
Kidney 500 498.4 99.68 0.10 0.16
Splean 1120 1116.0 99.64 0.36 0.46

! .
| * An average of five replicats. I

|
1

| ** Amount applied standardized by 1.C.P. method

The adsorption and separation of iron were cardetlas in case of synthetic mixture. The 1 ml af #liquot
solution was loaded on column maintaining a flove raf 2-3 drops/minute. The Fe(lll) ions presenthia solution
are thus retained on the column due to the higicteity of the material for these ions. They wéren leached out
with 1 M NH4NO; as eluent and the effluent was analyzed for thegmce of Fe(lll) ions by EDTA titration using
Cu-PAN as indicator. The result have been summavizelable 3 while the separation of Fe(lll) froynthetic
mixture has been given in Table 2.

RESULTSAND DISCUSSION

The distribution coefficient () for various metal ions (Table 1) show that theh@ange has high selectivity
towards transitional metals. Table 1 shows thatsisguence of adsorption for the alkaline earthsfandl(lll),
Ga(lll) and In(lll) is as follow Ba>Sr>Ca>Mg; In>GAl. Table 1 shows that stannic arsenate has aehigptake
of metal ion in comparison to the other ion exclengaterials prepared earlier[27]. The high uptajand ion
exchange capacity, the differential selectivity agmbd stability of the stannic arsenate make itmpsing for
different analytical separations. Several binaasations achieved actually on stannic arsenaterowd have been
given in Table 2.

On the basis of the separation achieved on staamsienate columns, the quantitative separation @flF&om
appetizers and from biological materials have b@ede possible. The results of these studies arenauiaed in
Table 3 & 4. The results of the analysis of Fe(itlbiological materials were found to be more tB8f6 and are in
agreement with the induction coupled plasma masstsgphotometric analysis (ICP). Analysis of sytithenixture
(Table 2) and the coefficient of variance (Tabl& 3) confirm the validity and consistency of theopedure as
indicated by the degree of accuracy obtained. dheekchanger columns can be repeatedly regendrgtpessing
100 ml of 2M HNQ, through the column and the eluents are easilijadla and are inexpensive.
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CONCLUSION

The proposed method is simple, highly selectives¢éparate Fe(lll) quantitatively from appetizers dmm

biological materials. The method can be convenyemsled in comparison to the presently availablehods. The
ammonium chloride and nitric acid used as elueatdrnaturally occurring substances in biologicedgess as
waste and decaying materials has great analytiopbitance for the separation of Fe(lll) in appeszand
biological materials.
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