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Condition for preparation of aluminum hy-
droxide film on aluminum foil for thin-layer
chromatography. Kazuo IMaeEpa, Keiko OHsawa
and Fumiko SHiraisHI (Hoshi College of Pharmacy,
2-4-41, Ebara, Shinagawa-ku, Tokyo)

Previously we reported an improved method of
prepararing an adsorbent layer for aluminum foil
thin-layer chromatography. The present experiment
was carried out to determine the optimum temperature
and humidity for preparation of aluminum hydroxide

film. Aluminum foil (40y in thickness) was treated
twice with 2N NaOH solution and air-dried at tem-
peratures of 5°C, 15°C, 20°C, 25°C, 30°C and (40~
50) °C and humidity of (40~50) %,, 602, 709, and 80%.
The thickest uniform aluminum film was obtained at
temperatures of (25~30)°C and humidity of (70~
80)9,. Almost film was not formed at the lower
temperatures and lower humidity, and a film with
most suitable thickness obtained only when the
temperature and humidity were at both their optima.
Water-soluble dyes (Amaranth etc.), oil-soluble dyes
(Azobenzene etc.), alkaloids (Quinine etc.), steroids
(Estradiol etc.) and sugars {p(+)-xylose etc.} were
satisfactorily separated with this foil.
(Received Feb. 24, 1979)
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Fig. 1 Coprecipitation behavior of chromium (IIT)

with aluminum and iron(III) hydroxides
in various salt solutions

CAIC(IIT)] & 2.1X10-3mol 1-1; [Fe(III)] : 1.5%10-3
mol 1-1; [Cr(III)]: 1.0x 10-5 mol 1-!; Salt solutions :
—O~— NaClO;, —@®— Na;SO,, —@— Na;PO,,
—@— CH3COONa, —®— NayCOj (10-3 mol 1-1),
—@— glycine (10~3mol 1-1), —@— Humic acid
(10 ppm); (A) Coprecipitation of Cr(III) with
Al(OH)3; (B) Precipitation of Al(III); (C) Copre-
cipitation of Cr(III) with Fe(OH)3; (D) Precipitation
of Fe(III)
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Fig. 2 Relation between coprecipitation behavior of chromium(VI) and zeta potential of
aluminum and iron(III) hydroxides

—@— Zeta potential; —@— Precipitation of AI(OH)3 or Fe(OH)3; —O— Coprecipitation of Cr(VI)
(0.1 mol 1-! NaClO4 solution, AI(III) 1.2x10-3 mol 1-1 or Fe(IIl) 7.5x10-4 mol 1-1]; —(— Coprecipitation
of Cr(VI) [0.1mol I-1 NaClO; solution, AI(IIl) 3.2%x10-4mol 1-1]; —@— Coprecipitation of Cr(VI)
[0.005 mol 1-1 Na;SOy solution, Fe(III) 7.5%10-4 mol 1-1]

Cr (VI) coprecipitated, %

Cr (VI) coprecipitated, %

Fig. 3 Coprecipitation behavior of chromium (VI) Fig. 4 Coprecipitation behavior of chromium (VI)
with aluminum hydroxide in various salt with aluminum hydroxide in various salt
solutions solutions
CAI(III)] : 1.2 10-3 mol 1-1; [Cr(VI)] : 1.0x 10~5 mol CALQIDT: 1.2x10-3mol 1-1;  [Cr(VI)T:1.0x10-5
171;, Salt solutions : —O— NaClO,, —©&— NaNO;, mol I-1; Salt solutions : —@— Na,SO,;, —@&_—
—®— NaCl, —(Q— Na,SO;, —@_ Na;PO,, NagPO;, —O— Na,COs (10-3 mol 1-1), —Q— Na-
=@— NayCOz (0.1 mol 1-1), —@®— CH3;COONa S0, —@— NasPO,, —@— Na,CO; (10-*mol I-1)

(0.01 mol 1-1)
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chromium (VI) and chromium (VI) concen- Fig. 6 Release of coprecipitated chromium (VI)
tration in the solution v with salt solutions
CAI(IIT)] : 1.3X10-3mol 1-1; [NaClO4] : 0.1 mol Salt solutions : 10-3 mol }-1; —@®— NaClO,; —(p—
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Fig. 7 Relation between coprecipitation of the group VIB oxoacids and their pK values

—@®— Precipitation curves of AI(OH)3 or Fe(OH)3; —@®— Coprecipitation of Cr(VI); —@— Coprecipi-
tation of Cr(VI) in sea water; —(@— Coprecipitation of Mo(VI) [by authors]; —@— Coprecipitation of
Mo(VI) [Ishibashi, et al.6>]; —@— Coprecipitation of W(VI) [Ishibashi, e/ al.77]
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Yamazaki, Shiro Goupa and Yasuharu NISHIKAWA
(Faculty of Science and Technology, Kinki University,
3-4-1, Kowakae, Higashi-Osaka-shi, Osaka)
Coprecipitation behaviors of chromium (IIT), (VI),
molybdenum (VI), and tungsten(VI) were investigated
with aluminum and iron(III) hydroxides in various
salt solutions.  Chromium (III) was quantitatively
coprecipitated with these hydroxides above pH 5, but
in some organic acids coprecipitation behavior of
chromium (ITI) were strongly influenced. Coprecipita-
tion of chromium (VI) with aluminum and iron(III)
hydroxides began at about pH 4, showing a maximum
near pH 6, and then decreased. Coprecipitation of
chromium (V1) was affected by the concentration, the
kind of coexisting anions, and the complexation af-
finity of anions with metal hydroxides. Molybdenum
(VI) and tungsten(VI) were almost completely cop-
recipitated at pH 4~5 and pH 6~8, respectively. On
the other hand, the zero point of charge of aluminum
and iron(III) hydroxides could be estimated as pH 9.3
and pH 8.5, respectively, which were obtained by elec-

KAGAKU Vol. 29 (1980)

trophoretic mobility measurement. From pH-zeta
potential curves, it is difficult to explain the coprecipita-
tion phenomena of oxoanions with these hydroxides as
only coulombic interaction. However, coprecipitation
of the group VIB oxoacids may be caused by the
complex-formation of oxoanions with aluminum or iron
(IIT) hydroxo complexes. From the relation between
the pK values of chromium (VI), molybdenum (VI),
and tungsten (VI) and the coprecipitation behaviors of
these oxoacids, it can be estimate that chemical form
of coprecipitated these oxoacids is monohydrogen ox-
oanion HMO,-.
(Received Aug. 3, 1979)
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