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Paper Chromatographic Separation and Atomic-Absorption

Spectrophotometric Determination of Magnesium in Aluminium

Koji MATSUSAKI

Abstract

Alkaline earth elements could be separated from alminium, titanium and zirconium by ascending

paper chromatography with pyridine-HeO-EtOH-HCI (8 : 16 :

1 : 1 by volume). The separated

magnesium was eluted complately from the chromatogram section by 5ml/ of 0.1 N hydrochloric
acid in the test tube. The eluted solution was introduced into flame of atomic-absorption spectro-

photometer and the absorption was mesured.

The application of this method to determinations of magnesium above 0.05% in aluminum

alloys brought.
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Table [ Separation of magnesium by paper

chromatography
\\Efiffffii \ Rf X100
Element (A) (B) ©
- Mg(ID 85—100 | 34—56 | 55—81
Ca (II) 81-98 13—36 40—61
Sr (1) 78—96 10—-28 2243
Ba (1) 72—-90 e 8—25
- Al (IID 0-21 6—31 58—96
Ti (IV) 0 0—43 t
Zr (V) 0 0—5t 0—50
Time(hr) 1.2 3.5 2.7
* : Developer(A) : Pyridine-H2O-EtOH-HCI
(8 :16: 1 :*1 by volume)

(B) : AcOH-AcOEt-MeCOMe-HCI
(3:4:3:6)
(C) : EtOH-HCI-H20 (3 : 1 1 2)

** t : tailing
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Fig .1 Effect of hydrochloric acid for magnesium absorption
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Fig.2 Effect of elution by hydrochloric acid

Absorption of magnesium in eluted solution
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Table 2 Analytical results of magnesium, calcium and strontium

Element T(zi(;)n Fourzig()av.) Std, dv.* Relé%()i)v S A](ig()md n¥¥* Developer

Mg 0.050 0.049 0.0064 1.1 100 48 A
0.100 0.099 0.0066 1.2 100 50 A
0.200 0.202 0.0088 0.9 100 50 A
0.500 0.502 0.0136 0.3 100 50 A
0.500 0.501 0.0145 0.2 50 50 A
0.500 0.499 0.0099 0.3 5 50 A
0.200 0.204 0.0095 1.8 100 50 B
0.500 0.494 0.0089 1.3 50 | 25 B

Ca 1.00 1.00 0.069 0 100 50 A
5.00 4.96 0.135 0.8 100 50 A

Sr 0.50 0.51 0.038 2.6 100 25 A
1.00 1.00 0.034 0 100 50 A
5.00 5.07 0.076 1.3 100 50 A

* Std. dv. : Standard deviation

*%  Rel, dv. : Relative deviation

*%% p: The number of determinations (e.g., 48=48 times)
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Table 3 Analytical results of magnesium in

aluminium alloys

Mg (%)
Sample
Auther’s methodJIS method*¥
I 0.135 0.123
[T (Alcoa 63S) 0.485 0.482
I (Alcoa 61S) 0.989 0.993
IV (Alcoa 52S) 2.792 2.81s

*: JIS H 1357 (1968) Volumetric method
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