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Such an arrangement can produce three types of 
image: (a) when the polarizers are crossed, pure 
fluorescence microscopy is realized; (b) when they 
are parallel a practically pure phase image is obtained 
because the fluorescent image becomes too weak to 
be seen; (c) according to the orientation of the 
polarizer, any intermediate images can be obtained. 
Therefore, one can observe simultaneously fluorescence 
and phase images. 

If the polarizing material is placed on the ocular, 
according to its orientation, the three types of images 
can be observed. If the specimens are birefringent, 
a polarizing image is also obtained. However, this 
arrangement may weaken the intensity of the 
fluorescence. It should be possible to insert a polar
izing ring in the objective to overcome the difficulty 
above. 

This arrangement is not only useful for algal work, 
it should also be important for any other observation 
where fluorescence microscopy is involved, for 
example, fluorescence microscopy of antigen-antibody 
reactions, the location of antigen then being observ
able directly within the cell. 

A much easier, but less convenient, arrangement 
can be made by drawing an annular ring with a 
fluorescent material on a slide. When this is properly 
centred, a similar phase-fluorescence image is 
obtained. 

Such arrangement does not necessarily require a 
phase objective. With an ordinary objective, one 
can obtain a bright field and fluorescent image. 

Details of the work will be published elsewhere. 
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Direct Chelatometric Method for the 
Estimation of Calcium or Magnesium 

in the Presence of Phosphate 
AccORDING to the classical procedures, determina

tion of calcium in the presence of phosphate is carried 
out by precipitation as the oxalate in acetic acid 
medium in presence of ammonium citrate1 , and 
subsequent ignition of the separated precipitate. 
Magnesium is determined gravimetrically by pre
cipitating it as the phosphate and this precipitate 
is then ignited to its pyrophosphate for weighing. 

These procedures are lengthy and time consuming. 
Chelatometric procedures recently introduced by 
Schwarzenbach 2, Pribil3 and others provide extremely 
rapid methods for the estimation of calcium or 
magnesium when present alone•. In the presence 
of phosphates, however, their estimation is atte~ded 
with difficulty. Methods have recently been described 
in which the calcium is separated from the phosphate 
by ion-exchange methods• and the calcium thus 
freed from the phosphate is determined by a com
plexometric ( chelatometric) method. Several other 
methods have been described which are tedious, 
indirect• or more involved. We have attempted 
to develop a method which is simple, direct, accurate 
and very rapid. 

A solution of zinc complexonate is prepared by 
mixing equivalent quantities of a solution of zinc 
and disodium salt of 1-2 diamino cyclohexane
tetra-acetic acid (chenta acid). This is mixed 
with an aliquot of the solution of calcium or mag
nesium phosphate and the pH brought to 3-4. 
The mixture is shaken well, and then its pH is 
adjusted to 8-10 by addition of ammonium chloride -
ammonium hydroxide buffer solution, a few drops 
of eriochrome black T indicator are added and the 
solution titrated against a standard solution of the 
disodium salt of chenta acid. 

In the case of a calcium solution, the titration 
should be carried out almost immediately at ordinary 
temperatures. Towards the end, however, the 
titration becomes slow, and the titration is com
pleted after heating the solution to about 60-70° C. 
and gradual addition of the chenta. 

In the case of a magnesium solution, however, the 
solution has to be kept hot throughout the titration, 
and it takes a little longer to finish the titration. 

In each case the determination can be completed 
in a few minutes, as compared to several hours 
required by the usual gravimetric determination, and 
here the titre gives a direct measure of the quantity 
of calcium or magnesium. 

In Tables I and 2 are some typical results. The 
determination gives the quantity of calcium (CaO) 
or magnesium (MgO) present in 500 ml. of the given 
solution containing varying amounts of phosphates ; 
25 ml. of the solution was used for each titration. 

Table 1 DETERMINATION OF CALCIUM IN PRESENCE OF PHOSPHATE 

Molar ratio Cao (gm.) Error 
P,O,/3CaO Present Found (per cent) 

0·9 0·6804 0·6846 + 0·6 
2·26 0·2733 0·2731 - 0·1 
2·4 0·2330 0·2343 + 0·2 
5·7 0·1022 0·1023 + 0·1 

Table 2 DETERMINATION OF MAGNESIUM IN PRESENCE OF PHOSPHATE 
I 

Molar ratio MgO (gm.) Error 
P,O,/3MgO Present Found (per cent) 

0·90 0·1770 

I 
0·1767 - 0·2 

1 ·53 0·2760 0·2768 + 0·3 
4·2 0·0984 0·0984 Nil I 

i 

The method is being extended to the analysis of 
phosphatic fertilizers, and conditions are being worked 
out for avoiding the interference due to other con
stituents normally present in these materials. Full 
details, with possible mechanisms of the reactions, 
will be published elsewhere. Our tha:nks are due. to 
the J. R. Geigy Co., of Basle, for the gift of a quantity 
of chenta acid, which has made this investigation 
possible. 
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