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Table 1. Characteristic of magnesium powder®”

Chemical name Magnesium powder
Product code 70035-1501
CAS NO. 7439-95-4
Molecular weight 24.305
Specific gravity 1.74(H,0=1)
Meting point 650 T
Boiling point 1120 C
Purity 98.0 %+
Mesh 20 ~ 50
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Photo 1. Experimental apparatus for amounts of

hydrogen generated measurement.
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Table 2. Chemical reaction rate by temperature 25 C, 50 C, and

70 C of magnesium powder 1g

dVv
Sample T [C] Wq [me/s] v [mol/L-s]
25 0.0832 < 10 *® 1.36 < 10”8
lg 50 0.2720 x 103 2.73 x 108
70 0.6670 < 10~° 6.36 x 10”8
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Fig. 8. Relation between sample quantity and reaction rate.
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A Study on the Reaction Characteristics of
Magnesium Powder to Water by the

Sample Amount and Temperature

Min-Hwan Ko

Dept. of Fire Protection Engineering, Graduate School,

Pukyong National University

Abstract

This study conducted an experiment based on the UN test method
and judgment criteria proposed by the International Maritime
Organization (IMO) to check hydrogen generation according to the
quantity of sample of magnesium powder and temperature. Through
this, this study found the total hydrogen generation for 7 days and

calculated the chemical reaction rate.
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In addition, by calculating the activation energy by the quantity of

sample to understand the reaction characteristics of materials, the

following conclusions were drawn.

(1)

(2)

Hydrogen generation in 1g of the sample by the temperature
was 52ml at 25 C, 99ml at 50 C and 494 ml at 70 C. It turned
out the hydrogen gas generation increased with the increase of

the temperature.

Hydrogen generation in 2g of magnesium powder was 7.4 ml at

25T, 142ml at 50 C and 69.8 m¢ at 70 C.

(3) Hydrogen generation in 3 g of magnesium powder was 12.6 ml at

(4)

25 C, 245m0 at 50 C and 119.8 m¢ at 70 C.

In all quantities of sample, total hydrogen generation with the
increase of temperature from 25 C to 50 C increased about 1.9
times, about 4.9 times with the increase from 50 C to 70 C and

about 9.5 times from 25 C to 70 C.
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(5) The chemical reaction rate increased with the increase of the
quantity of sample and temperature, and due to the characteristic
of magnesium powder that little reacts to water at a low temper
ature but fiercely reacts to water at a high temperature, its che
mical reaction rate greatly increased in a temperature change fro

m 50 T to 70 C more than from 25 C to 50 TC.

(6) The activation energy of magnesium powder was 29.3991 [k.J/mol]
and it 1s judged that there is a high risk of fire or explosion as
a large quantity of hydrogen gas is generated if magnesium pow

der contacts water in storage and transportation.
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