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Zirconium selenite as ion-exchanger

According to the literature’ some zirconium salts have good ion-exchange properties.
Since ZrO,~ is precipitated by H.SeQ,; to give sparingly soluble compounds, zir-
conium selenite was prepared from 2 A7 nitric acid solutions of H,SeO;and ZrOCl,-
SHO (ratio H.SeOy:ZrOCl, 1:1.23). The precipitate was washed with water until
the pH was 4 and then dried at room temperature.

The capacity was determined by running a 0.1 M seolution of NaCl through a
column and titrating the acid formed. The capacity was found to be 0.48 mequiv./g.

The behaviour of the IB-group was studied with zircomiwm selenite as ex-
changer, in the same way as previously with zirconium phosphate?.

Paper impregnated with zirconinum selenite was prepared as follows:

(r) Solution A: 12.3 g of ZrOCl, in 150 ml of 2 A7 HNO,;. Whatman No. 1 paper
was impregnated with this solution, the excess drained off and the paper dried at
room temperature.

(2) Solution B: 10 g of H,SeO; in 150 ml of 2z M HNO,. The paper impregnated
with solution A was immersed in solution B. The paper was then washed with water
umntil the pH was 4 and dried at room temperature.

With this impregnated paper the separation of Ag(I) and Cwu(II), and of Cu(II)
and Au(ILT) was studied.

(@) With o.or M HCI as eluent a good separation of Cu(Il) (Rp = o0.25) and
Au(IIl) (Brp = 0.66) was obtained. The salts employed were CuCl, and AuCl,.

(b) With o.r 37 HCI as eluent, Ag(l) was precipitated (Rp = o), while Cu(II)
had an Ry of 0.78. The salts emploved were Ag,S0,; and CuSO,. '

The results were similar to those obtained with zirconium phosphate?.
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Improved separation of amino acids with a new solvent system
for two-dimensional paper chromatagraphy

Some of the major advantages of the paper chromatographic method are its versatility
of application to separate any complex group of substances, flexibility of the choice
of the moving phase, and the ease and capacity with which information can be ob-
tained. The vast amount of available literature on these subjects has been excellently
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reviewed by Brock, DURRUM AND ZWEIG!, LEDERER AND LEDERER? :and others.
Now it is possible to routinely separate most of the common maturally @ccurring
amino acids either unidimensionally using multi-solvent and multi-run systems or
two-dimensionally using a number of pairs of solvent systems. The formeris«compar-
atively laborious and time-consuming while in the latter the best recommended
and the most widely used solvent systems include one or more .of phenol, «cresal,
collidine, lutidine, pyridine, etc., which give offensive and toxic vapors :and mequire
special precautions and measures when in constant use. Moreover, in the two-dimen-
sional systems known, which evidently have apparent advantages over the multi-
solvent single dimensional technique, satisfactory separation of most of the amino
acids is achieved at the cost of resolution of some amino acids, such :as leucine :and
isoleucine, lysine and arginine, glycine and serine or glutamic acid and aspartic acid.
The problem of a solvent system which can separate all the common maturally
occurring amino acids on a single chromatogram has long remained unresolved.

In the present paper we will describe a new combination of solvent :systems for
two-dimensional paper chromatography which gives a reasonable resclution of 20
common amino acids as shown in Fig. 1.

The first solvent is sec.-butanol—fer¢.-butanol-z2-butanone—water in the proportion
4:4:8:5 (v/v) which makes a miscible solvent and was routinely mixed with ©.5'%
diethylamine (v/v). The use of 0.5 % ammonium hydroxide in the solvent instead of
diethylamine was also found satisfactory. The second solvent comnsists of the popular
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Fig. 1. Two-dimensional chromatogram. Solvent 1 is sec.-butanol-zerf.-butanol—-z-butanone—water

in the proportion 4:4:8:5 (v/v) + o0.5% diethylamine. Solvent 2 is the upper layer of »-butanol-

acetic acid—water in the proportion 4:1:5.
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sollvemtt mixture: comtlaiming; n-butanel-acetic: acid—water in the proportion 4:1:5,
wihich separaties: imtto) two layers.. The upper solvent layer was. used. Reco chromato-
graphic chambers: were: found! wery convenient for descending two-dimensional
chmommattograyplhy;, although amy general equipment of ascending or descending
techmiques shouldl be: satisfactory.. A constant temperature oven of 55-75° was used
forr heattimg the: chrommatiograms..

Allthouglh hydratiom im a steam hood! gave better definition and more compact
spotts, tlhis was mott found essential.. Also, previous saturation of the chamber was not a
stimictt Tequiremnmentt if the chamiber is leak proof. About a 15 hour run each way was
flommd quite: sufficient: to give: the necessary separation, and this could be routinely
accommplished owermightt..

For the best vesults, a few general precautions recommended in any paper
clhromatographic procedure were: found! necessary. The acidity -of the hydrolysate,
iff mott memtralized! witth excess: off ammeonia;, results: in: streaking and gross distortion.
Thiis iis best achieved! by spotting;am equal volume of 6 NV ammonium hydroxide on the
paper followed by aeratiom by a blower te remove the excess. Diethylamine or am-
mnomiz remaimimg after the: fast rum interferes. with the second acid solvent and results
im @ hime blackground whem sprayed with ninhydrin. This can be avoided by heating
tihe papers for aboutt 2 hours between 55-65°, and this was routinely carried out.
Affterr tthe: uwsuall developments;, the chromatograms were sprayed with o0.25 % nin-
Tnydirim im acetome and the: color developed at 55-65° for 30 minutes. For quantitative
PUmposes;, @.5 %, mintydrim im acetone is: recommended.

Alll the three grade papers gawe satisfactory resolution of amino acids with
varying defimitiom of the spots.. Filter paper, Whatman No. 3, was found to be the
mostt smittalble, givimg more: compact and well-defined spots, its thickness permitting
a lamge comcemtratiom of the sample: te respond. On No. 1 paper, the spots were
sommeswiatt elongated; more so om No. 4. The rate of travel of both the solvents was
simmillarr em paper Nos.. T andl 3, but mucly faster on: paper No. 4.
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