SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

Studies On The Method For The Preparation Of
Strontium From Corals And Calcareous Algae

Tsuchiya, Yasuhiko
Fisheries Laboratry, Department of Agriculture, Kyusyu University

https://doi.org/10.5109/22610

HARIEIR : N KERZREZFRIELE. 9 (1), pp.65-68, 1948-03. Kyushu University
N—3 Y

HEFIBAMR



Journal of the Faculty of Agriz:ulture, Kyoishu University, Vol. 9, No, 1
March 31, 1948

STUDIES ON THE METHOD FOR THE PREPARATION OF
STRONTIUM FROM CORALS AND CALCARFOUS ALGAE

YASUHIKO TSUCHIYA

(1) INTRODUCTION

Storntium is a metal important for chemical, medical and other
industries. The occurrence of minerals containing strontium, e. g.,
coelestine and bromlite, s rare in Japan. Hence it is of the
utmost impertance to develop all possible metiods for extracting
from sources hitherto unexploited strontium. It has been known
that the skeleton of some radiolaria solely consists of strontium
sulfate®. In order to know, accerdingly, whether or not these
organisms cail be expected to be a good resource for strontium,
the auther first made the determination of strontium in the marine
calcareous materiails, especially in corals and calcarecus algae, and
has further tried to extract strontium {rom these organisms.

(2) ESTIMATON OF STRONTIUM IN CORALS AND
CALCAREOUS ALGAL.

Determinations have been made of strontium in corals and
calcareous algae by the gravimetric method _df Rose-Stromever-
Fresenius® ; see table .

It is seen from the table that these calcarcous organisms
mainly consist of carbonate of calcium, magnesium and strontium.
The strontium oxide content is 2.9 per cent in fresh corals, I. 97
per cent in whitened corals, which have remained for a long time
on the sea shore, and 0.87 per cent in (resh calcareous algae. As
a result of research conducted on moliuses, marine algae, the
bone of tunny fish and the other invertebrates® it wag found
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that these values represent the highest degree of strontium content
for this variety of marine organisms.

On the other hand, it is well known that coral reets are
generally formed of corals or, in some cases, calcarecus algae as
Halimeda. Since these organisms are widely distributed over the
southern areas of the Pacific ocean, they are worthy of being ex-
amined for the value they have as a resource for the preparation
of strontium.

(3} PROCESS FOR THE PREPARATION OF STRONTIUM

Corals and calcareous algae are crushed into small particles.
By heating in an electric furnace at a temperature of 1200~1300°C
for several hours, they are calcinated and changed into norganic
oxide of calcium, magnesium and strontium. These metal oxides
are poured into water free from carbon dioxide and hydrolyqed ‘ro
corresponding hydroxides as follows

MeO-+H,07 Me(OH), ( g’lae ﬁ‘éagflénsertal of )

The hydroxides of calcium and magnesium are barely soluble in
water whereas strontium is easily qoluble as is seen from the
fol[owmg figure. (4,

grams dissolved in Ca(OH), Mg (OH), Sr(OH),

1000 ¢c.c. of water

at 20°C 1.65 0.01 35.64
Thefore, the filirate contains besides strontium hydroxide the
other impurities as alkaline metals and a small amount of hydro-
xides of calcium and magnesium. )

When a solution of sulfuric acid or sulfate is added to the
filtrate, a reaction occurs as follows:

Sr{OH), + H:,_SO4 =SS0, + 2H,0

As a result of this reaction, sulfate of calcium, magnesmm
and the other alkaline metals are easily soluble in water, but
strontium sulfate is less soluble. Thus, a pure strontium sulfate
can readily be precipitated and separated from the solution. The
degree of the insolubilities of these sulfates makes the separation
quite feasible as ie seen from the following figure.®
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grams dissolved in CaSo, MeS0, SI‘SO;
1000 c.c. of water
at 10°C 1.93 107.16 0.99

Str_o-ntium sulfate 15 then collected and dried. Tt is obtained
as a white, purc crystal of rhombic form.

Experiment 1.

One kilogram of whitened Madrepolaria is crushed into small
particles and heated in the electric furnace at 1200°C for 5 hours.
After cooling, 650 grams of the calcinated materials are poured
into 3 liters of water, free from carbon dioxide, and allowed to
remain [(or about 3 hours. Then the solution is filtered off, and
the precipitates are washed several times with small portions of
cold water. The filtrate contains besides stvontium hydroxide
about 4.5 grams of calcium hydroxide and the other alkaline
metals, 15 grams of concentrated sulfuric acid are then added.
After allowing to stand for 10 hours, crystals of strontium sulfate
separate completely from the solution. They are collected on the
filter paper and washed several times with cold water and dried at
100°C for 2 hours. '

Strontium sulfate thus obtained was a white, pure crystal,
yield of which was 40 grams.

In conclusion, the auther wishes to acknowledge his in-
debtedness to Professor H. Aikawa for his kind guidance during
the course of this work, and also to express his hearty thanks to
Professor 1. Tomiyama for his helpful criticisms. Thanks are
duc to a grant from the Research Fund of Ministry of Education.
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