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Analytical Chemistry by Means of Oxalic Acid. I. 

  On the Quantitative Analysis of Strontium(1) 

             By Tainotsu MATSUMOTO 

                   (Received July 9, 1951)

  The method of determining a metal as its 

oxalate had been employed only in the case 

of calcium. The present writer applied this 

method to strontium, which is similar to 

calcium.(2) 

 Precipitating strontium as its oxalate was 

studied by Souchay, Lenssen, Herz, Muss and 

others(3),(4) who got various hydrates of stron-

tium oxalate which were fairly soluble in 

water. The present writer tried the following 

experiments in order to apply the precipitate 

of strontium oxalate to gravimetric as well as 

volumetric analysis. In the gravimetric method 

strontium oxalate was weighed as its mono-

hydrate, while in the volumetric determination 

the oxalic acid in strontium oxalate was 

titrated with potassium permanganate. 

            Experimental 

 Preparation of 0.1 M strontium nitrate Was as 
follows:-Ishizu Chemicals' strontium nitrate was 

recrystallized. On analysing 50 ml. of the solution 
containing 10 g. of this salt, there were found na 
heavy metals, no alkali earths but strontium, 

and no alkalis in the sample. One litre of 0.1 at

Table 1

 (1) Presented at the 6th Regular Meeting of the Chu-
goku-Shikoku Branch of the Chemical Society of Japan 
in January, 1952. 

 (2) Souchay and Lensaen, Ann.. 100. 313 (1856).  (3
) Souchay and Lenssen, Ann., 102, 35 (1857). 

 (4) Souchay. Lenasen, Herz and Muss, Ber., 36, 3717 
(1903).
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solution was prepared by dissolving 21.150g. of 
this salt in distilled water, and 25 ml. of this 
solution was employed for each determination. 
In the first place the strontium in 25 ml. of this 
solution was determined by the ordinary sulfate 
method. The results are shown in Table 1. 

 1. Gravimetric Method.-In order to precipi-
tate strontium as its oxalate, 5% ammonium 
oxalate solution was employed. 
 Procedure for precipitating strontium oxalate: 

-To 25 ml. of hot 0.1 M strontium nitrate solu-
tion which is acidified with dilute hydrochloric 
acid so that a small quantity of strontium oxalate 
precipitate once formed is redissolved, a definite 
quantity of hot 5% amm. oxalate solution is 
added and the whole is well stirred. When dilute 
ammonia is added drop by drop to the solution 
agitating strongly all the while, until the latter 
becomes just pink with phenolphthalein, a crys-
talline precipitate is produced. Now the whole 
is warmed in the water-bath for about 2 hrs., 
left to stand over night and filtered with 1. G.4. 
glass filter. The precipitate is washed with 1% 
amm. oxalate. distilled water or 50% alcohol.
dried at 100-105℃. for 2 hrs. in the air-path,

and weighed. 

 A) Influence of washing solution.-In this 
case, 10 ml. of hot 5% amm. oxalate solution 
was employed for each determination. The pre-
cipitate was washed by decantation with one of 
the following washing liquids. 

  (1) 100 ml. of distilled water. 
  (2) 30 ml. of 1% amm. oxalate first, and 70 

ml. of distilled water. 
  (3) 100 ml. of 50% alcohol. 

 The results are shown in Table 2.

Table 2 (Sr used is 0.2189 g.)

 The washing with distilled water (1) produces 
a remarkable negative error, the solubility of 
strontium oxalate being fairly large, while 50% 
alcohol (3) is found to be most effective, better 
results being given than by the ordinary sulfate 
method (Table 1). The error found in the case 
of washing with 1 % amm. oxalate and water (2) 
is about the mean value of (1) and (3). 
 For the above reason, in the case where 50% 
alcohol is employed as the washing liquid, the 
determination of strontium can be carried out 
quantitatively.

 Solubility of strontium oxalate.-The precipi-

tate of strontium oxalate prepared by the above 

process and completely washed in hot water is 
put in a 300 ml. Erlenmeyer flask together with 
200 ml. of solvent. The whole is set in a ther-

mostat and shaken till the solution is saturated. 
After a definite time the solution is filtered, 50 
ml. of the filtrate is put in the beaker and 

evaporated to dryness in the water-bath. The
residue is dried at 100-105℃ for 1 hr. and

weighed. Table 3 shows the solubilities of 
strontium oxalate in distilled water, and 50%
alcohol at 25-26℃.

 B) Influence of amount of amm. oxalate.-
To find out the most suitable amount of amm. 
oxalate for precipitation of strontium oxalate and 
also to study the influence of dilution of the sam-

ple solution, a series of experiments were carried 
out, the results of which are shown in Table 4. 
In these experiments 100 ml. of 50% alcohol was 
employed as the washing solution.

Table 4 (ST used is 0.2189 g.)

 The amounts of amm. oxalate and the partial 

dilution of the sample solution do not affect the 
exactness of the analysis.

 C) Influence of pH.-To 25 nil. of 0.1m stron-
tium nitrate, a suitable indicator is added, and 
pH of the solution is adjusted to a certain value 
with dilute ammonia or hydrochloric acid. Then, 
with 10 ml. of hot 5% amm. oxalate solution the 
precipitate of strontium oxalate is formed. 
 From the results shown in Table 5, it is evident 
that the precipitation is completely carried out 
if the pH value of the sample solution is larger 
than 3.
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Table 5 (Sr used is 0.2189g.)

 D) Influence of various salts present.-The 
influence of various salts such as sodium chloride, 

potassium chloride, potassium nitrate, ammonium 
chloride or ammonium nitrate was examined. 

In each experiment, 25 ml. of 0.1 M strontium 
nitrate solution was mixed with a definite quan-
tity of the salt, and this solution was treated in 
the manner described before. The res alts are 

shown in Table 6.

Table 6 (Sr used is 0.2189 g. )

  Sod. chloride, pot. chloride, and pot. nitrate 

seem to be adsorbed in the precipitate of stron-
tium oxalate so that the value of strontium is 
made very high. Amm. chloride and nitrate have 
no influence. 

2) Volumetric Method.-When the strontium 
oxalate prepared by the above method is decom-

posed by sulfuric acid, oxalic acid is formed in 
the solution. By titrating this oxalic acid with 

potassium permanganate, the amount of strontium 
in the sample solution can be determined. The 

present writer applied this method to the volu-
metric analysis of strontium, and compared the 
results with those obtained by the gravimetric 

method. 
  Procedure:-From 25 ml. of 0.1m strontium 

nitrate solution the precipitate of strontium ox-
alate is prepared under the best condition required 
in the former method. When 6 N sulfuric acid 

is added to the precipitate in a glass filter, stron-
tium sulfate is formed and it is filtered out with 

suction, being stirred continuously with a glass 
rod. As the strontium sulfate probably adsorbs

the oxalic acid, it should be washed well with 
distilled water. All the filtrate is kept in a 
measuring flask and diluted accurately to 250 ml. 

The 25 ml. of the filtrate, acidified with sulfuric 
acid, is titrated with 0.1N potassium perman-

ganate and from its volume the amount of stron-
tium may be calculated.

Table 7 (Sr used is 0.2189 g.)

 The results are shown in Table 7. Judging from 

the fact that the amount of strontium determined 
by the volumetric method is nearly equal to that 

given by the gravimetric, it may be said that the 
volumetric analysis by means of oxalic acid brings 
on satisfactory results.

             Summary 

  1. Quantitative precipitation of strontium 
as its oxalate monohydrate is made possible by 
employing 50% alcohol as the washing solution
and by drying the precipitate at 100-105℃

for 2 hrs., and as a consequence a new method 
for determining strontium gravimetrically was 
established. 
  2. It was found that strontium can be 
determined volumetrically by titrating with po-
tassium permangante the oxalic acid which is 
formed when the strontium oxalate prepared by 
the above method is decomposed with sulfuric 
acid. 
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