these three components in their books of alchemist. Zhengsiynan says when the
operator mixed three conponents, it exploded and burned off the corrage and operator
himself burned his hands. This was the invention of black powder by alchemist, but
in fact the black powder seems to have been invented from 1st to 5th century, or probably
from 2nd to 1st century B. C. by this process of metallurgy.

5.  After the invention of black powder, it developed into fire works in Sui and
Tang Empire from 6th to 9th century. After 940 fireballs, firearms and powder
ammunition were made in Song Empire. In 1045, the composition of black powder
and the construction of fire arms were written minutely in Son Government’s book of
arms and the art of war.

6. From 1126 to 1279, at the battles between Song, Jim and Mongo! Empires,
various fire arrows, fireballs and other fire arms which were made from black powder
were developed. .

7. Mongolian troop used these fire arms in 1219 at the battle of Amu River in

. Uzbek, in 1241 Wahlstadt in Poland and Olmutz in Moravia, in 1258 Bagdad in Irak,
. and in 1274 Hakozaki in Japan.

8. From 1218 to 1258, tecknics of black powder and fireworks of South China
were introduced to Arab countries through the foreign trade between Song and Arab.
Ibn al Baythar noted in his book of medicine salt petre as Chinese snow, and in 1249
Roger Bacon wrote about the process of refining KNO; and composition of black
powder in “Operikus Artis et Magial.”

9. Thus the author concludes that the black powder was invented by Chinese
alchemists from 2nd to 3rd century, and from 10th to 13th century it developed into
fire armsin Song, Jim and Mongol Empire. Their technics were introduced through
Arab to European countries in later period of 13th century.

(Nippon Kayaku Co., Ltd.)
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Grinding of Ammonium Perchlorate by Ball Miil
Yutaka Hagihara and Takeshi Ito

Pulverizing of ammonium perchlorate (medium-sized crystals) is conducted in the
ball mill which contains porcelain balls as grinding media. Size-distributions of
powder which was ground with large or small balls or combinations of these are
measured for various grinding times. If the Rosin-Rammler plots of the distribution
produce a straight line, the parameters, dy and n of the equation 1, can be assumed
to furnish a fair representation of change in distribution. Particularly d, refers to mean
particle-size and 2 to uniformity of particle-size.

The results are as follows: (1) The Rosin-Rammler equation is appropriate for
the distributions of ground perchlorate. (2) Combinations of the large balls with
the small ones are effective to get fine and uniform powder. (3) Fine grinding of
the perchlorate can be also accomplished by the wet operation using aqueous solution

of 0.1% laurylamine.
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