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ABSTRACT

Lithwm, sodium and potassium salts present m a musture have been separated
and the indivtduai alkall metals 1dentified, with dufferent solvents using the technique
of circular paper chromatography. A misture of ethyl and methyl alcohols m
equal proportious was found to be a better wrngating solvent for clean and sharp
separation of the alkalr metals than any one of them. Different amions associated
with the same alkall metal could not be resolved by this method Among the
several adsorption mdicators tried to identify the metallic bands, Phenosafranine
mixed with 0.1N silver mitrate solution was found to be the best

The separation and estimation of alkali metals, especially when they are
present in traces, has been found to be very difficult by routine methods of
analysis The present authors have separated and 1dentified the individual alkali
meials with different solvents using the technique of cireular paper chromato-
graphy as described earler .

Whatman No. 3 filter discs of about 25 cms. in diameter were used 1n this
mvestigation. As the filier paper was suspected to contain the alkali earth
metals, it was first wrigated with a solution of nitric acid-water (1:250) to
eluninate the effect of theiwr presence and dried The paper was next spotted
with the test solution contaiming an alkal: metal, dried and rrigated with the
required solvent. After development of the chromatogram with a suitable
colourmg reagent and comparing it with another, run without prior treatment
with miiric acid, it was found that acid treatment was unnecessary as no difference
between the two could be observed. Further work was therefore carricd out
without the prehmunary treatment of the filier disc with nitric acad. 0 05 ml.
solution which was 0.03 M with respect to the salt was used for spotting the filter
discs. Solutions of ndividval halide salts or thewr muxtures were used for
spotting. The experiments were conducted in arr hight chambers at a laboratory
temperature of 27°C + 1°C.

IDENTIFICATION OF THE BANDS

Considerable difficulty is experienced for the location of the alkali metal bands
after runming the chromatogram?®~®.  Generally, use of adsorption iadicators
as developing reagents may be satisfactory if a proper indicator is hit upon.
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Alcohatic solutton of Nuoreseein and cosmn were foond (o e satifaviory Gl wery
employed in the carlier stages i the present inveslgation, A e of egual
volumes of 0 1% indicator and 0 1 N silver nitrate solulom was spraved with an
atonmser’ on the chromatograms,  But the bands were ot cleatly veable and
therefote the chromatograms were actually dipped o dhe developing soluton m
order 1o get clear and sharp metaliic bands.  As tvo meeh of the developing
solution tended to spread the bands a munmum quaniny of the selution just
necessary to wet the chromaiogram had 1o be taken wmoan Wit pla
vessel for dippang the chromatogram. A muxture of 2 ml ol
0.1 N stlver mitrate solution made up 10 200 ml was found 1o be the best doves
loping reagent.

Several other indicators in acetone soluton ware aoho traad te Wdeatily the
band. Bromo-cresal-purple, bromo-thymaol-biue, bromephenol-hlue, swivionine,
phenosaflranine and di-iodo (R) dimethyl (R) fluorsseem were tiied 0.2 aff
the dye in acetone were mixed with an cgual volume of 01 N wdver antiate
solution and this mture was used us the developing reagent.  Among these,
phenosafranine was found (o be the best and therefore (t was used moall ot o noet
experments.  This dye could give immediate calouration of the bhand s hh
could easily be wentified without repeated washing of the chivnatoriam
distilled water. 1t 1s well known that phenosaffranme exhibits some evceptional
behaviour among the adsorption indicacors'’.  The chinge of the culunt to blue
oceurs {rom a complex of phenosafltanme and silver nitrate taken over by the
silver halide. The exceptional behaviour of the combination of mirate und
silver fons enhances the value of the mdicator.  Bromdes respond bettet ta the
development of the colour with the dye more readily than chlorides.

An account of the results obtained in the prscot investigation using
chlorides of Dithm, sodium and potassium for spotting and ethyl aleohst of
different concentsations for irrigating the chromatograms ace presented m
Table 1.

IARTEN
Lol

st wnd 8

Tanre 1
Ry Felues of Cations
Salts used for spottwg: 1. Individual chiorides of potassium, sodivm and litham
2. Miuxture of chiorides of potassium, godmm and litthum

Potassfum Sodum Lithium
dPercenmgc — N
used for irrigation Indivi- N Indivi- L il .
dual | Mixture duar  Maxtare T Moure

Distilled e\hylalcchol(99 %) 016 019 032 033 070 030

Ethyl alcohol 92 % . 028 028 044 045 072 o]
Ethyl alcohol 80 % 0.57 056 067 068 679 0.79
Ethyl alcohol 70 % e Q7L 072 075 075 084 084

Ethyl alcohol 60 % .. 095 095 095 095 095 095
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{t can be readily seen from the results of Table 1 that R, values of
alkal: metal ions decreases with mcrease n alcohol concentration of the irngstng
solvent.  An effective separation could be obtamed with 99% cthyl alcohol,
Iithium moving fastest. Potassium has the lowest R, value Several other
irngating solvents were also tred for irvigating the chromatogram, such as methyl
alcohol, mixtures of methyl and ethyl alcohols, N propyl alcohol, N bueyl alcohol
and acetone. The alkali adides were spotted 1n these cases and the following

Taree 1
Ry valves of atkal: metat wns wath different Solvents
Salts used for spotting 1 Indrviduat 1odides of potassivm, sodwm and hithiym
2 Mixiure of rodides of poiassium, sodtum and lithium

Potassinm Sodium Lithrem

Irugat solverit " o1
fugsing sotven h:ﬁg[" Mixture hx‘li"v[h Mixture 1%‘1&:!' Mixture
Meihyl alcohol 99 % 0.54 3433 0.71 0.72 0838 0.8%
Methy} aleohol (99 %) ethy!
alcohol (99%) (1:1) 040 039 060 061 084 0.84

N-propyl alcohol 959% water5% 016  0.15 020 030 055 055
Butanol saturated with water ... 029 030 029 030 039 041
Butanol saturated with 4 N

acetic acid .. 056 057 057 057 057 057
Acetlone . 0.20 017 0.19 017 0.29 0.17
TasLp HI

Ryvalues of cotions
Solutions spotted (1) Individual hahde salis of potassium, sodrum and lithim
(2) Mixture of alkalr salts having the same anion but different calions

Chieride Bromide
irrigating Cations _j 3 — 71’ " s o
solvent ndivi- ndivi- ndivi-
Muxtare “g 0y Mixture g7 Mixture

dual

Ethyl alcohol Polassivm 016 0.18 0.20 018 030 024

99 % Sadium 032 035 0.38 034 046 040
Lithinm 070 070 0.69 070 076 073

Methylalcohol  Potassium 049 049 049 051 054 033
99 % Sodmm 072 070 0.64 ¢70 071 072
Lithwum 0388 088 0.84 087 088 0388

Butanol saturated Potassivm 015 013 019 018 029 0.30
with water Sodinm 015 013 020 018 029 030

Lithium 022 022 027 029 03% 041
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results were oblumed for their Ry value (Table I} A mntwe of ethal and
methyl alcohols in equal proportion was found to be u hetter e " solvent
for clear and sharp separation of the alkali metals than any env ot them

Propyl alcohol, butyl aleohol and acetone were kound to be m no way
better than the muxture of ethyl and methy! aleohols  TThe prasent result
supports the view of Miller und Magee thut muxtures of alcohidy are bester
than single components for separation

The present authors have successfully separated!’ certain cativns associated
with different anions and an attempt was made with the alkall metals 10 see of
the cations correspondmng to the different halide-anons conld he ~wparated
As a preliminary step the individual hahde salts of the alkah metals as well 2y
the cationic mixtures were spotted and the R, values determied wning (i) ethyl
alcohol 99 %, (1) methyl alcohol 99 % and (1n) butanol suturated with water as
irrigating solvents. The results are gwven in Table [T].

It can readily be seen that there s very little difference butween the R,
values of the chloride, bromide and iodide of any of the catimn,  With the
solvents tried 1t seemed almost impossible Lo effeet an antonie separation The
same was confirmed by spotung a wmixture having the same ¢ation hat ditferent
anions wusing different solents Mowever by using & filter diee of 45 cm
diameter which takes nearly 9-10 hours for irtipation, only Hihium fodide counld
be separated from the chlonde and bromide as the latter tae muoved through
the same distance. Butanol saturated with 4N acetie acid which was guite
efficient m separating other sets of amons™ did not resolve the hubule anjons.
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