Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Chemica Sinica, 2012, 3(4):824-829

Library Library
ISSN: 0976-8505
CODEN (USA) CSHIA5

Separation and identification study of different méal ions by thin layer
chromatography using mixture of urea — formaldehydepolymer and silica
gel-G as thin layer and surfactants, organic solveas as mobile phase.

Vijay S. Nagpurkar**, Lata Deshmukht and L. J. Paliwaf

'Post Graduate Department of Chemistry, Hislop College, Civil lines, Temple Road, Nagpur-440 001(MS) India
%Post Graduate-Teaching Department of Chemistry, Mahatma Jyotiba Phule Educational Campus, Rashtrasant
Tukadoji Maharaj Nagpur University, Nagpur-440 033(M.S)India.

ABSTRACT

Different metal ions were separated on thin layer of laboratory prepared urea-formal dehyde polymer using cationic
and anionic surfactants, organic , acidic and neutral mobile phases. Using different organic solvents in different
ratios of water as a mobile phase different metal ions and their binary and tertiary mixture of metal ions were
separated. By using ethanol and surfactants in different ratios as a mobile phase different metal ions and their
binary mixture of Cu®*-V?", Fe*"-Cu®*, U®*-Fe**, U%"-V®" and tertiary mixture of U -Fe*-Cu®* were successfully
separated.
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INTRODUCTION

Thin layer chromatography (TLC) is a very convehiand rapid method for the separation and ideatifn of
organic ions. Therefore, any attempt to improve TIo€ this application seems to be the part of eserfor
Chromatographers.TLC is described as a methodHhmntatographic analysis on thin layer of adsorbeBtsne
workers refer this technique as open column chrography, spread layer chromatography and surface
chromatography. TLC has a number of basic advastager other chromatographic techniques. While a
methodology is being developed for a specific sapam; it uses less solvent and polarity of thesesot or the type

of a solvent mixture can be changed in a mattemiofutes. Thus, because of short development tinteemsy
change of mobile phase it is the easiest method $eparation and identification of metal ions.h#s been
successfully utilized in the analysis of waste wdte heavy metal contentd, characterization of hazardous
wastéd”, estimation of toxic metal ions in industrial se®d, separation of heavy metal catihsseparation of
metal ion in tube well water sample TLC of metal ions on a new carbamide — formaldiehgolymer”.. Number

of metal ions were systematically chromatographedhin layer of carbamide-formaldehyde polymer (aopilast)
which are already used for the separation of anaicid$'® and water soluble vitamifi§, utilizing neutral and
acidic eluents. The detection, identification aegeagation of certain heavy metal ions on silica@dbtave been
studied. Recently®? chromatographic separation of inorganic speciesibica gel and alumina layer, with
surfactants mediated mobile phase have been reportéerature. Separation studies of Transitiogtahions with
cationic micellar eluents in normal phase F°C recovery of metal ions from micellar solutih identification
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and separation of cationic and anionic surfactémytseversed phase TI!® are some of the recently reported
separation in TLC.

In continuation of our earlier work on TI®!, the present communication deals with the systenstdy of
separation and selectivity of mobile phase foredéht metal ions by TLC using mixture of urea-folsefiyde and
silica gel-G as thin layers.

MATERIALS AND METHODS

Apparatus:
Ordinary glass plates 4 x10 cm size were useddatirmg with mixture urea formaldehyde and silied@. Elico
pH meter model was used for adjusting the pH ofthiation. The plates were developed in 18 x13 tangjar.

Chemicals and Reagents:

Urea, formalin solution, silica gel-G, dimethyl gkime , potassium ferrocynide, dithiozone, acetagtbanol,
methanol, starch, monochloroacetic acid, cationitastant(Benz alkonium chloride) and anionic sctdat(sodium
dodisyl sulphate).

Metal ions studied: CU?*, U, Zzr**, V°*, SB*, P, Ag®, Zr**, Fé" and Nf*.

Test solutions:
Chromatography was performed using standard aquemuton of chlorides, nitrates or sulphates afvabmetal
ions.

Detection:

CuU*, U, zr**, V®*and Fé&" were detected with aqueous solution of potassiurdgnide. SB', PI¥*, Ag and Zif*
were detected with solution of dithizone in carbetrachloride. Ni* was detected with alcoholic solution of
dimethyl glyoxime.

Stationary phase:
Mixture of urea formaldehyde and silica gel-G id(Wt/wt) ratio.

Mobile phase:

Different organic, neutral and acidic eluents iffatent ratios with varying pH were used in the ii®lphase.
Similarly, chromatographic study of different metahs was examined in cationic and anionic surfastavith
different concentrations and pH of mobile phase.

List of different solvent system used is given able 1:

Table 1. List of solvent systems used as mobile es.

Sr.no. Symbol Composition(v/v)
1 Solution of water and ethanol in different ra
S1 Ethanol + water in 3:2 ratio
S2 Ethanol + water in 2:2 ratio
SE Ethanol + water in 1:3 rat
2 Solution of water and acetone in different ratjos
S4 Acetone + water in 3:2 ratio
S5 Acetone + water in 2:2 ratio
S6 Acetone + water in 1:2 ratio
S7 Acetone + water in 1:3ratio
3 Surfactants and ethanol in different ratios
S8 3% Cationic surfactant + ethanol in 3:1 ratio
S9 3% Cationic surfactant + ethanol in 3:1 ratio aEgtb
S10 3% Cationic surfactant+ ethanol in 3:1 ratio at gk5=
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CHRMATOGRAPHY:

Preparation of plates:

Urea formaldehyde was prepared in the laboratoiygusrea and formalin solution. Mixture of urearf@dehyde
polymer and silica gel-G was taken in 1:1(wt/wticaThe TLC plates were prepared by mixing migtof silica
gel-G and urea formaldehyde polymer with demineealiwater in 1:2 ratio by weight with constantrstg to

obtain homogeneous slurry. It was then immediaplylied on the glass plates by dipping method. glages were
allowed to dry over night at room temperature amteanused next day for TLC.

Procedure:

The test solutions of metal ions were spotted enuttea formaldehyde silica gel-G plates with glzgsillaries. The
spots were dried with hot air from air blower. Tlates were developed in the glass jar containtlhgbof selected
mobile phase. Various spot reagents such as 1%daicasolution of dimethyl glyoxime, 0.02% dithizersolution
in carbon tetra chloride and 3% aqueous solutigpotdéissium ferrocynide solution were sprayed ferdatection of
various metal ions.

RESULTS AND DISCUSSION

The results of this study have been summarizedaipleE 2-7. The mobility of 10 metal ions was exadion
mixture of urea formaldehyde and silica gel-G layasing different mobile phases as per given itetain.1.
Mobility of metal ions was examined under the effefc

1) Solution of water and ethanol in different ratio

2) Solution of water and acetone in different ratio

3) Surfactants and ethanol in different ratios.

1) Effect of composition of water and ethanol on Rralues of metal ions.

Table 2. Effect of solution of water and ethanol idifferent ratios of Rsvalues of metal ions.

Metal ion Rvalues

S1 S2 S3
Cuw* 0.41T| 0.39| 0.32T|
Zn 0.271 | 0.37 | 0.291
zr* 0.8¢ | 0.9 | 0.8f

SB* 0 0.72T| 0.87T
P 0 051 | 051
Fe** 0.25 0.31 0.27
Vo 085 | 0.93] 084

us 0.381 | 0.3z | 0.37

Ag” 0.2T | 0.291 | 0.441

NiZ* 0.2 0.24 | 0.49
T=Tailed spot

To understand the effect of the composition of Heophase solution of water and ethanol in differatibs on the
mobilities of metal ions chromatography was perfednon mixture of urea formaldehyde and silica gé&yers.
The Rvalues of metal ions obtained in solution of wated ethanol in different ratios (S1-S3) are listedable 2.

Following conclusions may be drawn from the dateegiin Table 2 and Figure 1:

1) The mixture of water and ethanol at 3:2 ratig(®etal ions like Z¥ and \V** show higher mobilities where as
Cu?*and U* show mid mobilities. Metal ions like Zfy F&*, Ag" and Nf* show little mobilities. Similar mobilities
of metal ions were obtained in case of S2 (ethandl water in 2:2 ratio) and S3 ethanol and watet: &ratio).
2) Metal ions A§ and Nf* show increase in the mobilities with decrease & ¢bncentration of ethanol. On the
contrary U* show decrease in the mobility with the decrease doncentration of ethanol.
3) z*" and V?* show higher mobilities in all cases. Where a3’ Shows higher mobilities in S2 (R0.72) and S3
(Rf:0.87).

4) The difference between the mobilities of metaisi facilitates the opportunities for its selectbeparation from
multi component mixture of metal ions.
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Figure 1 Chromatogram of some metal ions on mixturef urea formaldehyde and silica gel -G layers witBolvent S1, S2, S3.
2) Effect of composition of water and acetone on;Ralues of metal ions.

Table 3. Effect of composition of water and acetonia different ratios on R¢values of metal ions.

Metal ion Rvalues

S4 SE SE S7
cuw* 0.46T| 0.28| 0.27] 0.15
zn** 0.46T | 0.35T| 0.297 0.521
7r* 086 | 0.86| 0.84| 0.89
SB 0.91T | 0.87T| 0.83T] 0.831
P 0.58 0.4 0.26] 0.25

Fe* 0.2 0.2¢ | 0.17 | 0.1¢

Vo 0.85 | 0.85| 0.88] 0.88

U 0.37 | 0.39T| 0.36T] 0.24

Ag* 0.17T| 0.15T| 0.33T7] 0.561

Ni%* 0 0.59 055| 0.60
T=Tailed spot.

Thin layer chromatography of metal ions was alsdgymed using different composition of water agdtane in
different ratios as mobile phase. Acetone and water taken in different ratios and mobilities oftatéons were
studied. Acetone and water was taken in 3:2, 22,dnd 1:3 ratios. Difference in mobilities wasetved as the
concentration of acetone was varied. Differenwdtues were obtained at different ratios of acetand water and
are given in Table 3:

Following conclusions may be drawn from the dateegiin Table 3 and Figure 2:

1) Metal ions like Zt*, SB™* and \** show higher mobilities in mixture of acetone andengS4-S7). Where as’)
PE*, Ni*"and Zrf* show mid mobilities in the mixture of acetone anatev (S4-S7). Fé shows lower mobility in
the same mobile phase.

2) With the decrease in the concentration of aeetomobility of C@*, PH" and SB* was decreased.
But SB* shows slight decrease in the mobility with decreaise the concentration of acetone.
On the contrary ¥ shows slight increase in the mobilities with deseean the concentration of acetone.
3) zrf* shows mid mobility in the mixture of acetone andtava(S4-S7). But it was observed that?Zshows
decrease in mobility in (S4-S6). But there was sudihcrease in mobility in S7 R0.52). A shows lower
mobility in S4 (R= 0.17) but it shows increase in the mobility atvéw concentration of acetone S7XR56).

4) At 3:2 ratio of acetone and water S4°PBhows high mobility (R= 0.58) but at the lowest concentration of
acetone and water (acetone and water in 1:3 r&fip)jt shows decrease in the mobility¥®25). Zf* Shows near
about constant mobility in all concentrations ottame. It shows high mobility in all concentratids®* shows
constant mobility in (S4-S6) But their was suddegrdase in mobility at the lowest concentratioaadtone S7 (R
=0.24).

5) Ag', Zn**and SB'depict elongated tailed spot in all concentratibaaetone and water (S4-S7).
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Figure 2 Chromatogram of some metal ions on mixturef urea formaldehyde and silica gel -G layers witsolvent S4, S5, S6, S7.

3) Effect of composition of surfactant and ethanain different ratios.

Table 4. Effect of composition of surfactant and étanol in different ratios on R values of metal ions.

Metal ion Rvalues

S8 S9 S10

cu* 0.63T | 0.69T| 0.70

Zn* 0.61T| 0.66| 0.72

zr* 090 | 0.84] 0.90

Sp** 0.90T | 0.95T| 0.93T|

P 0.35 | 0.47T| 0.47

Fe'’ 0.22 | 0.11T] 0.10

Vo 087 | 0.89] 0.89

U 0.36T | 0.31T| 0.20

Ag” 018 | 0.17] 017

NiZ* 0.93 0.0 0.96

T=Tailed spot
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Figure 3Chromatogram of some metal ions on mixturef urea formaldehyde and silica gel -G layers witsolvent S8, S9, S10.
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Cationic (BAC) and anionic (SDS) surfactants weliged with ethanol at specific pH to examine the ftigbof
ions. We got good results of mobility of metal idns3% of cationic surfactant (S14), so 3% catiosucfactant
were mixed with ethanol in 3:1 ratio and keepinig tiatio constant, we changed the pH of this sotufiS8-S10) to
study the mobility of ions at specific polarity; Ralues obtained at normal pH of 3% cationic sugfacand ethanol
(S8), at pH3.5 (S9) and pH=2.5(S10) is listed iabl€ 6.

By observing above Ralues in Table 4 and Figure 3 following conclusi@an be drawn :

1) At S8 metal ions such as*ZrSB*, v°* and Nf* show high mobilities, similar mobilities they show S9 and
S10. Not much difference in;Ralues was observed in comparison with differét p

2) CU#*, P and Zf* show increase in the mobilities with the decreasthe pH. On the contrary®@and Fé&
show decrease in the mobilities with the decreaskea pH.

3) Ct" and ZA* show the mid mobilites whereas #b Feé*, U** and Ad show lower mobilities.

4) Lowest mobility was shown by Agn S8-S10. There was not much difference in theititplof Ag* and V?*in
S8-S10. It shows that mobility of Agind \** was unaffected with pH of S8-S10.

5) There was observable change found in the mpbdft PK*, it was increased with the decrease in the
pH of S9 (R=0.47) and further it remained constant with deseda pH of S10 (R0.47).

6) There was continuous decrease in the mobilit8fand F& was observed with the decrease in the pH of
mobile phase.

7) We found considerable difference in thevRlues of the different metal ions in S8-S10. Thaisilitates the
opportunity to separate the individual metal iomstinary and ternary mixture components.

Acknowledgement
We are thankful to the HOD of chemistry, Hisloplege and Principal of Hislop college for giving passion to
carry out research work in the research laboratory.

REFERENCES

[1] Volynets, M.P.; Kitaeva.L.P.; Timerbaev, AZA.Anal,Khim, 1986 41, 1989-1995.

[2] Stephans R.D. ; Chan ,J.J. in J.C. TouchstonesDariRiogers(eds) Thin layer chromatography: Quantéa
Environmental and Clinical application, Wiley, Né&tork p. 363(1980).

[3] Thielemann, HActa Hydrochem. Hydrobia., 19775, 191-193.

[4] Mohammad, A; Sirwal, Y.Hlndian J. chemical technology-Mod TLC, 2004 11(5), 726-731.

[5] Deshmukh L.; Kharat R.BJ,of Liquid chromatography., 1989 12(6), 937-947.

[6] Deshmukh L.; Kharat R.BJ, Environ Anal. chem., 1988 1-6.

[7] Perisic-Janjic N.U.; Petrovic S.M.; Pondunavad.®f, Chromatographia-Mod TLC, 1991

[8] Mohammad, A.; Anwar S.; Iraqi EAnal chem.(Warsaw).1999 44(2), 195-200.

[9] Mohammad, A. ; Agrawal, V.] Planar Chromatography-Mod TLC, 200Q 13, 210-216.

[10]Shykov, S.N.; Sumina, E.G.; Tyurina, N.V.Q.Planar Chromatography-Mod TLC, 200Q 13, 266-270.

[L1]Mohammad, A.; Sayed , S.; Sharma L.M.; Sayed Ad .Chromatography, 2001, 11, 183-195.

[12]Mohammad, A.; Sirwal, Y.HJ. Planar Chromatography-Mod TLC, 2001,15,107-115.

[13]Mohammad, A.; Agrawal, V., Jabeen N. Gawale R.; dffae K.V.,Indian J. Cem Technology., 2007, 14, 362-
370.

[14]Mohammad, A.; Gupta Rlpdian J. Cem Technology.,200815,271-276.

[15] Petrovic S.M.; Perisic-Janjic N.U.; Popovic M.; lkabv Lj.,J Planar Chromatography, 19903,61.

[16]Perisic-Janjic N.U.; Petrovic S.M.; Djakovic T.Lpresented atbudapest Chromatography conferenegy 24
August,199Q Budapest.

829
Pelagia Research Library



