


By means of the volumetric methods
for ammonia and ammonium nitrate
and the urease method for urea, a nitro-
gen solution containing these three
components can be analyzed within
0.5 hour after the sample has been
obtained.

Reagents

Standard sulfuric acid solution, 0.5N.
In the standardization, methyl purple
indicator is used.

Urease solution, 29, aqueous slurry.
Using methyl purple indicator, neutralize
the solution with standard sulfuric acid.
(After preparation, the material must be
refrigerated if it is to be stored. Urease
solution, which has been refrigerated for
a week, has been used successfully).

Antifoam agent, octyl alcohol, or any
of the common antifoam agents.

Method of Sampling

The sample line is equipped with a
needle valve and a piece of aluminum
tubing just long enough to reach within
0.5 inch of the bottom of a 500-ml.
volumetric flask.

Fill a 500-ml. volumetric flask approxi-
mately 2/; full with distilled water and
weigh to the nearest 0.1 gram on a pan
balance. Purge the line well before
sampling and then shut off. Wipe the
sample line clean, crack the valve, and
introduce approximately 100 grams of
sample into the flask under the surface
of the water. Stopper the flask and
allow to come to room temperature
before reweighing.  After weighing,
dilute to the mark with distilled water
and mix well. All analyses can be
made by taking appropriate aliquots of
this solution.

Determination of Urea

Transfer an appropriate aliquot to a
500-ml. Erlenmeyer flask containing 100
ml. of distilled water and neutralize
with standard acid to the methyl purple
end point. Add 5 ml. of urease solution
for each 0.1 gram of urea expected.
Warm the sample to, but not exceeding,
40° C. After warming, allow the sam-
ple to stand for 20 minutes at room
temperature to give the urease sufficient
time to degrade the urea to ammonia
and carbon dioxide. Add two drops of
the antifoam agent and, while swirling
it vigorously, titrate the sample with
standard acid to the methyl purple end
point. One milliliter of 0.5\ acid is
equivalent to 0.015 gram of urea.

Discussion

To establish the wvalidity of this
method, two points were investigated.
First, six samples of reagent grade urea
were analyzed. Urea can be deter-
mined with an accuracy to 0.8%, of the
urea present (Table I). The next step
was the analysis of solutions containing
free ammonia and ammonium nitrate
plus urea. Solutions were prepared in
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the laboratory on a weight basis using
solid urea and ammonium nitrate,
distilled water, and anhydrous ammonia.
Weighings were made on a pan balance
with weight accuracy to 0.1 gram.
Five solutions were prepared and an-
alyzed according to the procedure out-
lined above. Table II shows that the
method was accurate within 19, with
apparently no interference from either
free ammonia or ammonium nitrate.

In establishing this test method, one
of the major considerations given was to
the time element, as the test would be
used for product quality control on a
batch process. Table III presents re-
sults of tests made to determine the
quantity of urease necessary to break
down the urea in a reasonable time—
0.8 gram of urease per 1 gram of urea
will complete the degradation in 20
minutes at 40° C.

The method has now been in use for
about 1!/, years and has proved very
satisfactory for control testing. A statis-
tical analysis of results obtained covering
the past several months of this period is
given below as average difference in
339 duplicate analyses by weight per

Analyses were made on duplicate samples
from each batch and good reproduci-
bility was obtained.

Interference

This test method has been in labora-
tory use under routine conditions and
no interfering materials have been
encountered. It has been used to a
limited extent on complete liquid fer-
tilizers and thus far has given satis-
factory results.
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Table Il. Urea in Nitrogen Solutions
Free Ammonium
Ammonia, Nitrate,
wt. % wt. % Urea, Wt. % Error,
Caled. Caled. Caled. Found Difference o
19.0 65.6 5.72 5.79 +0.07 1.2
5.86 +0.14 2.4
25.0 55.0 9.55 9.55 0.00 0.0
9.54 —0.01 0.1
20.0 56.9 10.23 10.16 —0.07 0.7
10.21 —0.02 0.2
18.5 59.1 10.77 10.60 —0.17 1.6
10.61 —0.16 1.5
4.4 None 35.73 35.63 —0.10 0.3
35.54 —-0.19 0.5
Av. 0.09 0.8
Table lll. Urease Concentration Needed for Urea Breakdown
{Samples contained 0.5074 gram urea)
2%, Urease, Time, Temp., Recovery,
M. Min. °C. % Urease/Urea
10 20 40 93.9 0.4
10 30 40 96.3 0.4
20 20 40 99.8 0.8
20 20 40 99.8 0.8
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