





110° C. and a few drops of cooked bal-
sam are placed on the slide. When the
slide has had sufficient time to reach
thermoequilibrium with the hot plate,
it is removed and placed on an ashestos
pad. and the specimen, face down, is
quickly placed over the balsam. Enough
pressure should be exerted on the spec-
imen 1o force excess balsam from between
the specimen and the slide. After the
slide has cooled, the excess balsam
around the edge of the specimen is cut
awayv with a razor blade. The exposed
face of the mounted specimen is then
ground o the required thickness by
first using the paper with coarse abrasive
(No. 120). then the intermediate (No.
400), and fnallv the fine (No. 600)
abrasive. Careful manipulation of pres-
sure with the fingers will facilitate re-
moval of thick spots and procure a
section with fairly uniform thickness.
Final grinding of the specimen to the
proper thickness and uniformity is de-
termined by inspection for light trans-
mittance under the microscope. It is
usually desirable to grind the specimen
to a thickness of 0.03 mm. or less.
Applving Cover Glass. A thin coat-
ing of tl=xible collodion (nitrocellulose
dissolved ir ether) is brushed over the
exposed surface of the specimen with a
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camel’s-hair brush to prevent the par-
ticles from flowing or separating when the
cover glass is applied. A cover glass,
22 mm. in diameter, is placed on the hot
plate (100° to 110° C.) and a few drops
of cooked balsam are placed on it. The
slide with the mounted specimen is in-
verted and placed face down over the
cover glass, then quickly placed on an
asbestos pad, and pressure is applied to
the cover glass 1o remove the excess bal-
sam. It is advisable to warm the slide
and specimen to approximately 70° C.
before the cover glass is applied. This
prevents the balsam from getting hard
before the cover glass can be seated.
Any excess balsam on the slide may be
removed with acetone.

Use of Thin Sections. Figures 1 and
2 illustrate the usefulness of thin sections
in the microscopic comparison of two
triple superphosphates from different
sources. The photographs were taken
at a magnification of 450 times. Figure
1 shows a distinct crystal formation and
a heterogeneous pore size and distribu-
tion within the particle, while Figure 2
indicates a lesser degree of crystal forma-
tion with relatively good homogeneity
of pore size and distribution. Pre-
liminary microscopic comparison of
thin sections made in triplicate for each
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of seven samples from different sources
indicate that it may be possible to clas-
sify triple superphosphates on the basis
of particle structure. Such a classifica-
tion should be helpful in predicting their
behavior in fertilizer processes such as
ammoniation and granulation.
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The pH of an 8-24-0 liquid fertilizer must be controlled to prevent corrosion of storage

facilities, ammonia loss, high salt-out temperatures, and an off-grade product.

An in-

expensive and convenient method of measuring the pH of a solution is with color-change
indicators and commercially available indicator standards.
as found in liquid fertilizers, a shift in the color-change interval of indicators is observed.

This leads to a false measure of the pH of the solution.

siderations of this indicator salt-effect are discussed.

THE LiQuip fertilizer manufacturer
should ne constantly concerned
with the pH of the product. Itis general
practice to prepare an 8-24-0 liquid
fertilizer by reacting ammonia with
phosphoric  acid. The pH of this
product must be controlled so that the
manufacturer can store it in mild steel
tanks with a minimum of corrosion.
The pH of the ammoniated phosphoric
acid solution indicates the ratio of
ammonia to phosphoric acid, a necessary
bit of information to ensure that a final
product is on-grade. A third factor to
be considered is the pH-dependence of

the solubility of the ammonium phos-
phate salts in the 8-24-0 product.

For these reasons, the pH of liquid
fertilizers should be measured, especially
if storage is contemplated. The least
expensive method of measuring pH is by
use of color-change indicators. It is the
purpose of this paper to discuss the
factors involved in this type of measure-
ment and to indicate errors which can
arise from them.

Theoretical Considerations

Color-change indicators, such as bro-
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At high salt concentration,

Theoretical and practical con-

mothymol blue which is used extensively
to measure the pH of liquid fertilizer
solutions, are weak acids. Let HIn
represent the form of the indicator mole-
cule in acid solution and In~, the form
in basic solution where the two forms
have the characteristic color observed in
acidic and basic media. For bromo-
thymol blue, the color of HIn is yellow
and In~ blue.

The reversible dissociation of acid-
base indicators is represented by the
equation

HIn s H* + In~ 1)
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