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CHEMICAL REACTION BETWEEN METALLIC. MAGNESIUM
AND AQUEOUS SALT SOLUTIONS.
(QUANTITATIVE PART, 1.)
By ITYRO IYTAKA.
' @ontent. -
1. Introduction.
2. Chemical reaction bebween metals of the alkali and alkahne earth groups and d]lute
acids, water and caustic alkaline solutions involves two funda,mental reactions of d.lﬁ'erent
- .types. B . g
‘3. The reaction of commer01al magnesxum is also composed of these two dlﬁ?erent fund-:
; amental reactions.. :
4. The reaction of pure magnesium with ‘water.
5. A discussion from the standpoint of the theory of electrochemistry.
6, Conclusmns .
Metallic magnesmm reacts with aqueous solutxons of various chlorldes 80 v1gorous1y as zine -
dissolves in hydrochloric acid of moderate concentration. In. his previous paper, the author inve--
stigated this phenomenon in a qualitative manner, and concluded that the number of chemical:
8pecies entering in the mechanism of this reaction are limited to three, namely, Mg atom, water
molecule and Cl- ion. It was also almost certain that H+ jon does not take part in the reaction:
mechanism. If so, the hydrogen gas evolved must come directly out from the water molecule:
. decomposed by the following equation c . _ o
2H. 0_1_1\4.Jr —_— Hz(gas)+Mg++ + 20H— ........................... ererececasans (2)
Is such a direct reaction between Mg atom and water molecule possible ? The present paper °
deals with this important question.
There exists, on the other hand, another fundamental chemlcal reactlon of the eIectrochemxcal
nature between Mg atom ‘and H+ i ion, such as,
2H++ Mg —-—)Hz(gas)ﬂLMg"“" .................................................. (D
Magnesium dissolves, like other metals, in- dllute acid of ordmary concentration according to
- this (1) equation. The author tried to show the existence of these two kinds of fundamental rea-
ctions: As:to the alkali and alkaline eaith metals, he was able to show definitely the existence
of the two types of the reaction. '
Direct chemical réaction between metal atom and water molecule was proved for tbeSe elements.

Commercial magnesium showed also two kinds of reaction. But, whether the direct reaction. of
atom with molecule (equation 2) takes place between water molecule and Mg atom itself or
atoms of thealkali or alkaline earth metals contained in‘magnesium as impurities, he was unable
to decide. )

A discussi n was made from the standpoint of the theory of electrochemistry. The idea of
overpotential was proved to be 1nsufﬁ01ent to understand the action of dilute acid and water on
metals. -
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