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STUDIES ON HYDRATED STANNIC OXIDE. PART VI.
THIN-LAYER CHROMATOGAAPHY OF SOME ANIONS ON
HYDRATED STANNIC QX1DE : QUANTITATIVE SEPARA-
TION OF Cr(VI) FPROM SOME ORES AND ALLOYS

Asit K. Sen and Uday Ch. Ghosh
Department of Chemistry
Visva-Bharati, Santiniketan-731235
West Bengal, INDIA.

ABSTRACT

The analytical applications of hydrated stannic
oxide as an lon-exchanger have been investigated
by thin-layer chromatographic (TIC) technique.
Pinder-free thin-layers of hydrated stannic oxide
are useful for some binary ssparations. Quantita-
tive -separation of Cr(VI) and Mo(VI) from some
binary mixtures have been achieved. The method

1s applied to separate microgram—-quantities of
Ccr(vI) quantitatively from several ores and alloys
in ammonia buffer (pH 10) systems

INTRODUCTI QN
In rgcent years, thin-layer chromatography

(TIC) has become popular as a rapid and useful
analytical tool in separation science. The most
of the reported works were based on silica gel
only (I). Qureshi et.al (2-4) studied binder-free
thin-layer of tin (IV) - arsenate, antimonate and
tungstate- Binder free thin-layer chromatographic
studies with thorium-phosphate, antimonate and
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tungstate have been reported from our laboratory
by De et-al. \5=7) recently. In thls paper we
report the preparation of binder-free thin-layers
of hydrated stannic ocxide and the results of
systematic studies of TIC of anions with the
variation of pH in scone buffer systemse Some
important binary quantitative separations have
been achlieved. Quantitative separations of Cr(VI)
and Mo(VI) from other anions in binary mixtures
and Cr(VI) from some ores and allcys have been
carried out.

EXPERIMENTAL

Apparatus :- As reported in (7).

Reagents = Sodium stannate trihydrate was of
reagent grade quality (U.S-3.Re)e 4ll other
reagents were of A.R. grade (B.De.He./ Pfizer/ Be
Merck). Other samples are of Durgapur extra low
carbon ferro-chrome alloy (Lot No.16274); DSP
alloy steel(A); BeA. 3. chrome-ironore (42f) and
BsA.S. stainless steel (6Ya).

Preparation of Ion-exchange materials on thin=-
layer plates &=

Hydrated stannic oxide was prepared by add-
ing O«.8M ammonium sulphate to O.8M sodium stannate
solution as described sarlier (8). It was powdered
and slurried with a 1little dgionised water in a
mortar. The thin~layers were prepared over the
glass plates as described by De et.al.(7). Thess
plates gave reproducible R?‘Valucao
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Tg¢st solution and detection reagents :-
The test solutions in general had anion

concentrations of 8-10 mg/ml (Sodium/potassium).
Standard spot test reagents were used for the
detection (9).

Solvent system -
1. 0.05M HC1 + 0.09M KC1 (pH 2)

2. O.1M CH,COCH + O.1M CH,COONa (pH 4)

3. O.1M CH,COCH + O.1M CH,COCNa (pH 6)

‘4. 0.1M NH,OH + O.1M NH,C1 (pH 8)

5. 0.1M NH,OH + O.1M NH,C1 (pH 10)

PROCEDURE
One or two drops of the test solutions were

placed on the plates with thin glass capillaries.
After drying, the spots were developed in diffe-
rent solJent systems. Solvent front was allowed
to rise 11 cm in each case- RT and RL values
were measured as usual after detectiane.

For quantitative work, stock solutions of
cr(vI) /75250 mg/ml of Cr (VI)_/ and Mo(VI)

/710,000 pg/ml of kolVI)_/ were prepared-
Synthetic mixtures containing knocwn amount of
Cr{VvI) or MoiVI) was applied with the help of
a micropipette on the line of aprlication. A
pilot plate was run simultaneously to locate
the position of Cr{VI) ar Mo(VI) with the help
of detecting reagent. The area corresponding
to Cr (VI) or Mo(VI) was then scratched off
from the working plate and the mass was egluted
with 5 ml of IM NaCH. The exchanger was filter—
€d off. The filtrate was then neutralised with
dilute mineral acids and Cr(VI) or Mo(VI) wers
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estimated spectrophotometrically (10). hen the
procedure is applied during select ive separation
of Cr (VI) in oresand alloys, the pH of the test
solution was adjusted freshly to 1.7 Just befors
application.

RESJITS AND DI SCuSSION

The results of our TIC studies reveal that
the general trend cof RF-values of most of the
anions increases with the increase of pH, which
indicates lon-exchange process. However, V(V) and
W#(VI) are retained on the point of applicaticn
probably due to the formation of insoluble
stannic compound, which was also observed in our
electrochromatographic and column chromatographic
studies (11,8). This permits us separation of
v(V) and w(VI) from other anions. But due to in-
complete elution of V(V) and #(VI), quantitative
estimation were not possible. No gpot of thio-
cyanate was obtained in solvent system (No.1)
because of decomposition of thiocyanate ion.

Cr{VI) and Mo(VI) showed appreciable nigh Rg-values
which induced us to separate those anions quantitatgive-
1ly 2rcm other anions of low RF values in some bineary
mixtures. Selective separation of microgram quantities
of Cr(VI) in some ores and alloys has been achieved in
ammonia buffer (pH = 10) solvent systeme

Table~1, 2 and 3 show some binzry separations
of anions, quantitative separation of Cr (VI) ang
Mo(VI) from some binary mixtures and selective separa-
tion of Cr(VI) from some ores and alleys respectively.
Some important separations are Cr(VI)-#(VI), Cx(VI) -
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Table~1

Binary Separationa Achieved on hydrated
stannlc oxlde Tth-IExer.

Solvent v Separations achieved ¥ Time
system g (Rp = Ry/ g \hours)
1« pH 2 W(VI)\O-Obo-0)-FekCN)z-(0-25-0-40) 145

N008% Hory  WVI)(0.0-u.0)-Fe(CN)§™(0.25-0.48)
A8(V)(0.0-0.06)-Fe\CN)Z~10.22-0.45)
A8(V)(0.0-0.08)-Fe\ CN)g™\V.25-0.40)
As(V)10,0-0.06)-Cr\Vv1)(0.22-0.38)
Mo(VI)(0.0-0.1)=-Cxr(VI)(0.25~0.45)
Mo(VI)(0.0-0.1)-Fe(CN); (0.25-0.45)
Mo(VI)(0.0-0.12)-Fe(aN)g (0.24-0.43)
V(V)(0.0-0.0)-cr(VI)(0.25~0.40)
V(V)(0.0-0.0)-Fe(CN) ) (0.22-0.42)
V(V)(0.0-0.0)=Fe(CN)§ (0.25-0.42)
W(vI)(0.0-0.0)-cr(vIi)(0.25-0.40)

2. pH & 30;(0.0-0.1)-Cr(VI)(O.30-0.46) 1.25

(0. 1M CH,COM P(V)(0.1-0.2)-Fe(CN)> (0.42-0.60)

+0.1M CH,COCNa) -
As(V)(0.0-0.15)=5CN (0.40-0.55)
W(vI)(0.0-0.08)=3CN (0.38-0.48)
v(v)(0.0-0.05)-SCN (0.38-0.50)
Bo;go.o-o.15)-scn’&o.35-o.4a)
v(v)(0.0-0.05)-I(Vv)(0.20-0.30)
P(V)(0.1-0.2)-Fe(CN)g"(0.3-0.42)
W(vI)(0.0-04,1)-Mo(VI)(0.2-0.3)
V(v)(0.0-0.0)-Mo(VI)(0.21-0.30)

(continued)
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Pable~-1 (Contd.)

Solvent i Separations achleved i Time
system ) (Rp = Rp) X hours)
i )
3. pH 6 BO,0+0-0.1)-Fe(CN)Z™(0.28-0.37) 1.25

(0.1M CH_COCH

B0, (0.0-0.12)-I"{0.20-0.28)
+0.1M CH,COONa) 2

v(v)(0.0-0.05)-I"(0.20-0.28)
w(VvI)(0.0-0.08)-1"(0.18-0.25)

4. pH 8 WAVI)(0.0-0+1)-I(V)(0.25-0.32) 1.5
(0.1M NH, CH
+ 01M NH4CI)

Iable=2

Quantitative Separation of Cr{(VI) and/
MolVI) from other anions.

Time = 15 nours; Solvent - O.1id CH3CCCH +
U.1% CH,CCCNa (pH=6)

3

Sl wixture ¢ Amount of ¥V Amount of Cr(Vvi, or g

Nod taken 1 other ¥ Biol VI i
y Jy anion ‘ ierror
N y applied y Added( mg) ) necovered |
¥ { '»gg i § xug) i

1 Cr(vI)- V(v)(10.00) 10.50 10.10 -3.3
viv)

2 Ccr(vi)- w(vI)(8.00) 10.50 10.30 -2.0
n(VI)

3 Cr(vI)- BC5(6.60) 10.50 10430 -2.0
B0,

4* Cr(VIg- Mo(VI)(6.60) 10.50 10420 ~2.86
Mo(VvI

5 Mo(VI)-  #(VI)(20.00) 20.U0 20.80 +4.0
W(VI)

6 Mg(gl)- v(Vv)(20.00) 20.00 20450 +4e5
v(v

* Solvent used s 0.05i HC1 + U.09M XC1 (pH=2)
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Table - 3

S¢lective Separation of Cr (VI) from some cres
and alloys.

Time- 1.5 hours;

Solvent - O.1M NH4CH +0.1M NH4CI
{pH=10)

y

31$ Sample i Composition ofv_Amount of Cr(VI)j .
Nos  taken v Sample, % dded JReccvered [grTor

) 3 Noag) 9L ug) ;
1  Synthetlic 01'203 = 43
chrome irem Z © 10.00 10.20 +2.0
or FeO = 12
€
2 Chrome-ircen Cr203 = 4301
ore (431) 4.70 44 -5+4
(BeAeS.) FeO = 11.6
3102 = 2.84
3  sSynthetie Cr = T2.5
Durgapur Low 6.20 5095 =3.1¢6
Carbon Ferro= Ie = 26
Chrome Alloy
4 gurgapur ixtra C = 0.025
ow Carbaon Si = 0.47 . o
Ferro- Chrome Cr = 72.53 5470 5460 -2.8
Alloy / Lot. ©PFe = 26.00
No.1627a;?
5 Synthetic Mn o=
DSP - Alloy Ni =20.5 4.00 352 =2.0
Steel Cr =24
6 DSP-Alley C =0.14 Hi=20.a1
Steel(a) Mn =1.04 3.76 3496 T543
(Heat resis- 5=0.01 (Cr=23.75
tant steel, 3L = 1.30
7 Synthetlc NL = 8.2
Stainless Steel Cr =18.4 4.00 4.10 +2+5
8 Stainless Steel Ni = 8.20 o
(69a) Cr =18.4 4.08 4.20  +2.9

(BedeSe)
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T(V), Cx(VI)-io(V1), [TFelcN) 77"~ B(V), [Fe(cu)6_73'
- As(v), Wo(VI)-wivI), I(V)-V(V), Mo(VI)-V(V), Cr(VI)-
BOE. I(v)-#(VI), SCN =#(VI) and 3CN =V(V). More clear
separations of Cr(VI), Mo(vI), I(V), LfFeKCN)6~73' and
L-Fe(CH)6_74- from VIV) or #\VI) were achieved alse in

solvent system Nos2, 4 and S.
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