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In a recent paper!' attention was drawn to the use of the
colorimeter in determining accurately by the indicator method
the hydrogen ion concentration of pigmented biological fluids.
In the method there discussed there was employed the well-
known principle of compensating for the color of the test solution
by introducing the test solution also as a shield solution. It was
pointed out that in order to avoid the optical difficulties of the
usual tintometers or comparators, while retaining all the ad-
vantages of the colorimeter, glass cells fitting one within an-
other are arranged as cup and shield respectively. Properly
made these cells are expensive, and the method requires about
15-20 cc. of the liquid for convenient determinations by the
colorimeter.

Recently I have had occasion to test the hydrogen ion con-
centration of some fluids obtainable only in small quantity, and
while examining the possibilities of adapting the micro-colori-
meter for this work it became clear that the Dubosq type of this
instrument lends itself admirably to the colorimetric method in
general, and to small quantities of fluid in particular. More-
over, as the method is now modified the necessity for special
cells is eliminated. Instead of employing two special cells in
connection with each plunger of the colorimeter the principle of
the new procedure lies in the use of the plunger tube and of a
colorimeter cup as cells on each side of the system. When the
quantity of test material available is not limited it is customary
~in our work to employ 5-ce. quantities, and 5-ce. quantities of
the standards, the solutions being prepared in small serological
test-tubes to each of which is added 3 drops of indicator. With
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the micro-colorimeter a quantity as small as 1 cc. of sample may
serve both for test solution and for the shield. It is preferable,
however, to have not less than 2 cc. for most careful work.

The standardization of the apparatus for this work is ex-
tremely simple. It is merely necessary to know the volume of
the plunger tube and its length so that in the determinations it
will be possible to place a given volume of solution in the plunger
cylinder, and knowing the depth which this will occupy, the in-
strument may be set so that a similar depth will be examined in
the colorimeter cup. This is important, since in one case, as
described later, the pigmented sample is placed in the plunger
tube and in the other case in the colorimeter cup. Therefore
equal depths of solutions will be examined in both cells of the
systems. In the instrument at our disposal the plunger tube
1s 33 mm. in length and the volume 1.25 ce. Since the tube is
cylindrical the volume is proportional to length, so that if .625 cc.
of solution is added the column has a depth of 16.5 mm. The
depth need not be so great as this, and 0.5 ce. of liquid issufficient.
If the quantity of the solution employed is reduced beyond
this point, it is necessary to increase relatively the amount of
indicator added. Where the total quantity of the test solution
is 2 ce., 1 ce. being employed for the sample and 1 ce. for the
shield, we find it desirable to use 1 drop of indicator for the 1-cc.
sample. If this proves too highly colored the indicator may, of
course, be diluted one-half.

I find it desirable to arrange the samples, standard, and
shields as follows:

In the left plunger tube place the measured quantity of plain
water as shield, and in the colorimeter cup of that side place a quan-
tity of the sample or test solution plus indicator which shall give
any depth greater than that of the liquid column in the plunger
tube. In the right plunger tube place the measured quantity of
the sample as shield, and in the right colorimeter cup the standard
solution plus indicator.

With this arrangement it is desirable to make up a few standards
covering the range of probability, and then in making the
determination it is only necessary to change the solution in the
right colorimeter cup until an exact match is obtained. There
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