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THIN-LAYER MAT HY OF METAL T MPLEXED WITH \4
DETECTION, SEPARATION AND DETERMINATION

R. K. Upadhyay

and

AP, Tewari*, Department of Chemistry, N.R.E.C. College Khur;a
{1NDIA

ABSTRACT

p-Diethylaminoanil of phenylglyoxal a bidentats ligand
was used for complexation with Hg(II), UO,(II), Au(III), Pt(IV)
Wy(I1), Bi(III), Sb(III) and Be(II) ions., The chelates ware
characterized by their analysis, molar conductance and infrared
spactra. T.L.C. détection, sevaration and determination of

these ‘comnlexas on starch bound silica 3¢l layars was studied

-Long p2rsisting dark colours of the complaxes rendered the

spots self descernible and no locating agent was rejuired. A
maximun four complexes could be resolved and identified, Errors
in determinations and maximum separation limits were also

deduced,
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ANTROODUCTION

The present communication is in continuation of our
studies on the analytical applications of ketoanilS({1-5) in
the analysis of metal ions., Owing to lack of selectivity in
the procipiﬁ:;ig:uzzuﬂzfal ions p-diethylaminoanil of phenyl-
glyoxal (6), (DEAPG)}can not be used for the separation and
determination of metals without using masking agents or contro-
11ing pH. The T.L.C. technijue is used to resolve various
mixtures of DSAP3 complexes with Hg(II), U02(II), Au(III), P(IV)
Wg(II), Bi(III), SB(III) and Be(II) ions which have not been
previously attempted although some references (6-8) on the
synthesis and characterization of some of these ecomplexes are

available, Naew complexss were characterizad by routine physico-

chemical methods.

The T.L.C. studies undertaken provide a simple and
convenient method for the analysis of some inorganic mixtures
and explore the possibility of detcétion and subsequent rapid
separation, and estimation of the metals in diffarent ores and

minerals.

BXPERIMENTAL

P t tig Plat

Solutions of metal ehlorides (3.D.H. or J.4%. London
products) were prepared by dissolving their known quantities
in alechol. Metal chloride solutions were standardisaed (9)

before use while ligand and comolex solutions were used directly,

Glass plates (18x3 cm and 18x10 cm) were coated with
silica gel freed from iron and chloride ions and mixed with
starch (B, Merck) as binder (24:1, w/w) to prepare layers of
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0,10 ¢m thickness by self designed aoparatus (10’. The coated
plates were dried at ~. 100°C for 2-3 hrsin an oven. Dry loaded
plates were developed in glass jars with ground-in-lids by

aseending technijue.

Isolation of Complexes :

Bquimolar solutions of the reactants were mixed in stoi-
chiometrie ratio (ligand in slight excess); reaction mixtures
ware concentrated on water bath and products were crystallised
out, Complexes were repeatedly washed with ether to remove un-
reacted ligand if any and recyystallised from acetone and dried
on anhydrous caleium chloride under reduced prassure., Pt(IV)
complex which precipitated out from the reaction mixture was
washed with ether and dried in air oven. Pure dry products

were analysed at C.D.R.I., Lucknow,

Bhysical Measyrements :

Conductometric measurements on the alcoholic solutions of
eomplexes were made with Toshniwal Conductivity bridje by dip-cell
mathod, Infrared spectra ware recorded in Nujol mull on 521-Perkin
Blmer grating spectrophotometer and absorbance (0.D.) measurements
were made with Bausch & Lomb 'Spectronic-20' spectrophotometer,
Brocedyre :

For qualitative studies, one or two drops of the test
solutions ware placed on plates with thin glass capillaries,

After drying the spots development was made in different solvent
systems and the ascent was fixed as 10cm 4in all cases: Rp values

were measured as usual after detection. RF values of the indivi-

dual eomplexes were détermined separately, by migrating pure
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complexes as well as by migrating metal ions after baing complexed

with ligand present in solvent ( ~. 0.02 gm/100ml). Rp values
found by both methods for each complex were not aopreciably
differing. RF values given in Table-2 are those obtained by

migrating pure complexes.

For quantitative analysis several mixtures havinj differant

econcentrations of rasolvable component complexes wer2 prapared
and svotted on the plates (18x10 cm) with the help of micro
pipatte, and the development was performed in tha chosen systam,
Chromatogram fragments were scrapped and complexss war2 slutad
from the adsorbent with alcohol. The filtrates wera evavorataA
and made 0 desired volume., Optical density of th2 elutas ware
determinad spectrophotometrically at their )\ﬂax and concan-
trations in ppm were deduced from respective calinration curve:

prepared under similar conditions,.

RESULTS AND DISCUSSIONM

Stoichiometry of the ecomplexes in their solutions wers
found out spectrophotometrically following ‘'‘“ole-Ratio’ method
(11). Volecular formulae and structurss of the cha2lates wers
established from analysis, molar conductance (12-14) and

infrared (15-20) data (Table -1)}.

A parusal of TLC data revealed that addition of AcCH
or watar to SuOH decreased the movemant of comnlexas, jJ2nerally,
Abnormally low RF values obtained in BuOH-AcOH and 3uOH-H20
mixtures eould be attributed (3,4,21,22) to tha azeotropic
properties of these mixture solvents. The effact of ths layer
thickness on Rg was also studied and it was found that layar

thickness had the significant influence on the latter.
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R values of the complexes (Tabls -2) in Mozco and VaCN
showed that various ternary and quarternary mixtures of the
complexes could be resolved successfully. The RF valuas with
mixtures were found close to those obtained with single sugbs-
tance. During the process of development it was also obs2rved

that spot colours in different mobile phases remained unchanqged,

Quantitative separations of gquarternary mixtures of
(11}, U02(II), Au(III), Bi(XIIl)yand of Mg(1I}, U02(II),
Pt(IV), B1(III) complexes and ternary mixturs of Hy(II), Sb(III),
Be(II) complexes were performed in acetone usiny Aiffarent
concentrations of eomponents, Maximum r2solvable quantitiss of
¢omplexes in each mixture are noted in Table-3, The reoroduci-
bility of the results was checked on the same layars usingy
the same solvent (M.zco) and it was obsarved that results ware
quite accurate and precise, Hence this method of TLC may be
employed for the deteetion, separation and determination of

all mentioned ions in miero amounts, .
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