This article was downloaded by:

On: 24 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Thin Layer Chromatography of Metal Ions Complexed with Anils (VII)

Detection, Separation, and Determination
R. K. Upadhyay® Madhu Rani Sharma? R. K. Rastogi®
* Chemistry Department, N.-R.E.C. College, Khurja, INDIA

Supsoiical Fluid T
ana Tach:

Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

To cite this Article Upadhyay, R. K., Sharma, Madhu Rani and Rastogi, R. K.(1984) "Thin Layer Chromatography of Metal
Tons Complexed with Anils (VII) Detection, Separation, and Determination', Journal of Liquid Chromatography &
Related Technologies, 7: 14, 2813 — 2820

To link to this Article: DOI: 10.1080/01483918408067048
URL: http://dx.doi.org/10.1080/01483918408067048

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww.informworld.confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918408067048
http://www.informaworld.com/terms-and-conditions-of-access.pdf

16: 51 24 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 7(14), 2813-2820 (1984)

THIN LAYER CHROMATOGRAPHY OF METAL IONS COMPLEXED WITH ANILS (VII)
DETECTION, SEPARATION, AND DETERMINATION

R. K. Upadhyay*, Madhu Rani Sharma, and R. K. Rastogi
Chemistry Department, N.R.E.C. College, Khurja-203131, INDIA

ABSTRACT

Dark colored chelates of p-dimethylaminocanil of 3-benzoyl-
methylglyoxal bidentate ligand with Sb(III), Mn(II), Fe(III), Co(II),
Ni(II), Cu(II), ZrO(II), Y(III), La(III), Pr(III), NA(III) Sm(III),
GA(III) and Dy(III) have been chromatographed on starch bound
silica gel thin layers. New correlations of I.R. with Rf (resolving
solvent) have been used to ascertain the colored spots.

Among various mixtures resolved qualitatively a few typical
ones have been alanysed quantitatively. Errors in determinations

and maximum separation limits have also been deduced.

INTRODUCTION

The mixtures, component compounds of which have high solu-
bility in acidic and alkaline media, are generally resolved by
liquid-liquid extraction and chromatographic methods, and are esti-
mated volumetrically or colorimetrically. In such case gravimetric
method of analysis fails even in the presence of masking agents and

on controlling pH. The colored chelates of Sh(III), Mn(II), Fe(III),

*Author for correspondence
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Co(11), Ni(II), Cul(II), Zro(I11), Y(III1), La(III), Pr(III), Nd(II1I),
Sm(III), GA(III) and Dy(III) with p-dimethylaminoanil of 3-benzoyl-
methqulyoxall(D%ABG) having high solubility in common solvents under
acidic and alkaline conditions have been, therefore, analysed
qualitatively as well as quantitatively by thin layer chromatography

in continuation to our work2'7.

The use of RF and infrared spectral correlations in identifi-
cation of mixture comoonents is the most interesting feature of

these studies.

EXPERIMENTAL

Preparation of Solutions and TLC Plates :

Comolexes isolated8 as solids were dissolved in known

quantities in their solvents to prepare the standard solutions,

Glass plates (15x3 cm and 16x10 cm) were coated with silica
gel freed from iron and chloride ions and mixed with starch as
binder (24:1, w/w) to prepare layers of 0.1 cm thickness by self
designed apoaratusg. Gel coated plates were dried at r\,100°c
for 2-3 hrs in an oven, Drv loaded plates were developed in

rectangylar qlass jars with ground-in-lids by ascending techniques

Loading and Development of TLC Plates ¢

For qualitative studies one or two drops of the test solutions
were placed on 15x3 cm nlates with thin glass capillaries., After
drying the spots development was done in different solvents and
the ascent was fixed as ~v 10 cm in all cases, However, for
quantitative analysis mixtures of varying concentrations of
components were spotted on the plates of 16x10 cm with the help
of micro pipette. After develooment plates. were dried in oven
and chromatogram fragments were scrapned and eluted with ethanol.
Elutes were reduced to 5m’. and optical densities were measured at

their Amax. Elute concentrations were deduced from their respective



TABLE-1

SPOT_COLOUR, Mmax, VISIBLE,I.R. FREQUENCIES

AND wm OF COMPLEXES

Complex Spot Amax Infrared RE
S . ——— —
colour (visi frequencies "CH,C1, CHCI, CCI, C,H,™ BuOH C_H, Collg Colls
ble) __cm BUCH -BuOH  —3uCH
nm T= C=N -2 Tou Tou
(1:2) (1:1)  (2:1)
vaog>wmvoo~u.m:vo Pink 350 1600 1560 0.03 N.25 N.00 0.97 0.98 N.99
zsﬁo;>wmvmon.r Yellow 3% 1610 1520 0.00 0.96 0.00 0.99 0.99 N.99
mmﬁog>WmvmnHw.m:mo Brown 356 1600 1520 0.00 0,00 0.00 0.96 0,98 0.99
noﬁcg>mmVoHu Light 350 1610 1550 0.00 0.C0 0.99 0.98 n.99 0.99
brown
Ni(DMARG)_Cl,..2H. O Light 365 1610 1570 0.02 0.26 0.09 0.46 0.98 .99
272 2 brown
ocﬁo;>mmvn~u.uxoo Light 342 1600 1550 No N.CO0 0.96 No D.0N 0,99 0.98 0.99
- = brown mig- mig-
ANnoonvaus>mmv.oxmo Pink 350 1590 1560 ration 0.07 0.27 rationD.40 0.99 N.99 0.36
A<Aos>@uvonvu.mxmo Canary 348 1630 1580 0.04 0,96 0.99 0.93 0.99 0.99
- yellow
rons>wmvmo~w Canary 345 1610 1570 0.00 0.98 0.00 0.99 0.99 0.99
yellow
Avnﬁcg>wmvoﬂuvm Yellow 355 1610 1580 0.00 0,10 0.08 0.98 0.99 0.99
A2aﬁog>@mvonvm.m:wo Light 365 1610 1580 0.04 0.98 0,00 0,96 0,99 0,99
brown
Amaﬁo;>mmvoHuvm.Nxmo Light 345 1610 1580 0.00 0,14 0.57 0.97 0.98 0.99
brown
Amaﬁug>mmvn~wvm.m:mo Canary 345 1610 1580 0.00 0.98 N.00 0.95 0,99 0.98
. yellow
c<ﬁc;>wmvuopw Yellow 360 1610 1570 0.00 0,99 0.00 0.99 0,99 0.99
Room temperature = 30 #* 2%
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(a/n .NWH“HV (137> (02.9) -0 (90-0) (vo-0) (zo-9) (00-0)

HONE —@ueXay-~TOHD {A1)3Z J0 (IIT)aS + (II)0D + (II)ND X0 (IIT)@4 J0 (II)W J0 (II)IN
(A/n 1TeEiT) (66°0) (66°C) (S1°U) (8T°0)  (T10°0) (0C*0) (T0°0)
HONg —dUeX3="TOHD (II)IN T0 (II)Wr + (1I1)AS I0 (AI)4Z + (II)™) Jo (II)0D J0 (III)ed
(A/A ‘T2T:3) (86°0)  (8£°0) (ve*0) (80°0) (00°C)
HONG =3UeXd=~TOHD (II)IN + (AT)&Z Jo (III)AS * (III)®d + (II)w
€ (n/n f2:G) (66°0) (86°0) (96°0) (og*u) (Tp*0) Mﬁv.ov {(9c*0)
1CHO-HONG by (I1)nC 0 (111)®d 0 (II)W. + (AI)IZ + (III)aS ¥0 (II)0D IO (II)TIN
e (n/n ‘€:6:G) (66°0) (86°0) (L6°0) (S6°0) (88°0) (89°0)
-“TOHO=HOY ~HONY by (I1)03 I0 (III)®4 J0 (IT)IN J0 (III)4S + (IT)uw + (AI)IZ
(A/n T:T) (66°%0) (86°0) (66°0) (E8°0)  (¥G°0) (0g0) (€E°0)
HO2V=HONE *bv (II)nD o (III)®d I0 (II)W + (III)AS + {II)IN I0 (II)0D + (AI)3Z
(A/A CT1:T) (66°0) (86°0) (66°0) (L6°C)  (2T9°0) (scC°0) qu.cv
HONG —HO Y (II)nD J0 (III)®d J0 (IT)W IO (II)0D + (II)IN + (III)4S I0 (AIYIZ
(66°0) (66°0) (66°0) (65°0) (66°0)  (2¢9°C)  (8E°VL)
HoNng by (I1)nD 30 (II)00 J0 (II1)33 J0 (II)Wi 0 (III)aS + (AI)}IZ + (II)IN
(66°0) (Or°0) (60°V) Mmc.cv (T0*0) (LO°0) (00*0)
HOong (IT)0D + (AI)dZ + (II)IN + (II)nD I0 (III)3d X0 (II)un IO (III)as
(66°0) (86°0) (66°C) Moo.cv {86°C) (c8°uL) (9L°C)
HO33 (II)nD J0 (II)IN 20 (III)®d X0 (IT)Wn IO (II)0D + (AI)3Z + (III)GS
v (96°0) ($6°0) (9¢°0) (92°0) (ve*0) (10°0) (00*0)
120 (11)n2 I0 (11)W + (AI)IZ Jo (II)IN Jo (III)AS + (III)®d Io (I1I)oc

juaajog bBuratossy S9INIX Ty, XITdwos UT SUOT Te3I9}
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*sTseyjueIed UT UBATEL aie saxadwod jo sanyep mm

¢ (a/nte:g)
TOHO-HO NG *by

(A/n “2:T)
HONG ~HO 2V
HONE

(A/A *T2T:T)
HONg =3 uBX®H~"TORD

(n/n fT:T)
HONE ~HO 3V

(A/n *T1:2)
HONgG —HO %Y

(A/n te:1)
HON&~HO oY

OUN&E

HO®Y!

(66°0) (66°0) (66°0) (86°0) (86°0) (PE°V) {82°0)
(II1)PT J0 (III)PN I0 (IIT)Id I0 (III)®T J0 (ITI)A + (III)AQ + (III)wS
(66°0) (66°0) (66°0) (86°0) (86°0) (9£°0) (91°0)
{IT1)PS To (III)AQ J0 (III)PN 40 (III)eT JO (III)A + (III)WS + (III)Id
(66°0) (LS°0) (8V°C) (CL*0) (20°0) (0o°L) (Co*0)

(ITI)A + (III)WS + (III)Id * (III)YAQ I0 (III)PY JO (III)PN I0 (III)eT
(66°C) (S1°0) (€T°0) (£1°0) (LO*0) (9G*0) (S0°0)
(ITI)A + (IIT)AG 10 (III)wS Jo (III)eT + (III)3d I° (III)PN I0 (III)PET
(66°0) (66°0) (€6°0) (9¢°C) (LG°0) (v °0) (Creo)
(ITT)A I0 (ITI)PL J0 (IIT)PW + (III)A&d IO (III)®T + (III)WS Jo (III)AQ

(66°C) (66°C) 66°0) (660) (L6°C)  (vs°0) (8c*0)
(AI)IZ J0 (II)RD I0 (II)03 J0 (ITI)®d 40 (II)w + (II)IN + (III)GS
{s6°0) (66°C) (86°0) (96°0)  (E€°C)  (ST*0) (CT*u)

(II)ND I0 (II)03 40 (III)®d Jo (IT)W + (II)TN + (AI)IZ To (III)AS

(86°0) (96°0) (88°C) (¢3°0)
(II1)4S Jo (II)n0 + (II)IN + (AI)IZ

(86°0) (L6°0) (G66°0) (r6°0) (vs*0) (18°0) {(rg°0)
(II)w: 70 (III)84 20 (II1)nD X0 (I1)00 + (AI)IZ 40 (III)as I0 (II)IN

1102 Alenuer $2 TS:9T @IV Papeo |uwog



16: 51 24 January 2011

Downl oaded At:

2818 UPADHYAY, SHARMA, AND RASTOGI

calibration curves prepared under similar conditions of temoerature

and solvent,

Physical Measurements

Infrared spectra of complexes were recorded on Perkin Elmer-621
infrared spectrophotometer in Nujol mull in full range. Optical
density measurements on the complex solutions were done by Bausch

& Lomb Spectronic-20 spectrophotometer,

RESULTS AND DISCUSSION

TLC data (table-1) of individually migrated complexes in
CH2012, CHCl3 and CCl4 evidently show an adverse effect of solvent
polarity on RF' Almst all complexes have shown high migration in
06H6—Bu0H mixtures than their component solvents. In the absence of
any chemical reaction of migrating compounds with the solvents,
this abnormality could only be attributed to azeotropic properties
of mixture solvents, Migration of each complex has been found to be
independent on the presence of others and on nlate size but layer

thickness has adverse effect on it,

Among various solvents used those giving differential migra-
tions of individual complexes and could resolve their diverse
ternary and quaternary mixtures have been noted in table-2 alongwith
RF Values, All the mixtures were qualitatively resolved but only a
few typical ones could be tried for quantitative analysis. Maximum
1imit of separstions of different mixtures is exhibited by the quan-
tities of each mixture components resolved (Table-3), Errors
determined in each estimation (Table-3) show the precision of this
methods In BuOH-AcOH mixture solvents trailing effect was observed

but it did not obstruct separations.

Stretching frequencies of metal sensitive azomethine and
carbonyl groups of DMABG in complexes have been correlated with

their Rp values in almost all the resolving solvents, These
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Table-3
QUAMTITATIVE ANALYSIS DATA ON TYPICAL MIXTURES

Mixture Complex Comolex Error
applied recovered
on plate
(*3) (M) (%)

Sh(DMARG) 5Cl3.6H,0 9N.50 90,00 -0,55
(Zr0C1,),( DMABG) J9H,0C 60,40 60.00 -0.66
Co(DMARG)CL,, 69.75 70.00 40,36
Cu(DMABG)C12.4H20 35,25 35,00 -N.71
(Pr(DHABG)CL ), 49,75 50,00 +0.50
(Nd(DMABG)Cl3)2.5H2O 39,75 40,00 +0,63
Dy(DMABG)3013 35,00 35,00 0.00
(Y(Dr-AABG)c13)2.2H20 35,25 35,00 -0.71
La(DMABs)2013 30,00 30,00 0.CO
(5d(DMABG)C1,) 5. 2H,0 50,25 50,00 -0.50

relationships of V(C=N) and V(C=0) with Rp of components of
diverse mixtures in their resolving solvents have been used in

the identification of chromatogram fragments,
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