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ABSTRACT

Ammonia, a compound of great importance today, is present in agricultural activities and
even in the technological industry, such as in the generation of clean energy. This chapter
will address a brief analysis of the toxicity of ammonia in the human body through
theoretical results using very useful methods of computational chemistry, analyzing the

basic and solubility properties of this substance as well as its bioavailability according to the
pH change.
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INTRODUCTION

Nitrogen existing in nature can be found in the following forms: gaseous nitrogen
(N2), nitrite ion (NOZ2"), nitrate ion (NO3-), ammonium ion (NH4+) and ammonia (NH3).
Ammonia is a gaseous, colorless compound that has a strong unpleasant odor (THANS,
2008).

Ammonia is very present in agriculture as one of the compounds that are excreted
after production (SOUSA, et al, 2016), as well as in industry as a fuel for the generation of
clean energy (YAPICIOGLU; DINCER, 2019).

Three-dimensional structure of ammonia
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METHODOLOGY
The three-dimensional structure of ammonia was plotted in the Avogadro program:
an open source molecular constructor and visualization tool, in version 1.2.0

(http://avogadro.cc/), indexed to the online server Playground Chemaxon®©

(https://disco.chemaxon.com/calculators/demo/playground/) for the analysis of

microspecies, pKa value and solubility and lipophilicity coefficients.

RESULTS

Ammonia has a molecular mass of 17.03 g/mol and a pKa equal to 8.86, that is, it is
a basic compound. This substance coexists with its ionized form (NH4+) and its
concentrations can vary according to the pH of the medium (BERNARDI, 2022). At
physiological pH (pH = 7.40), the ionized species has a concentration equal to 96.70% and

the non-ionized species has a concentration equal to 3.30% (Figure 2).
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The partition coefficients (logP) and distribution coefficients (logD) are parameters
used as a quantitative measure of the lipophilicity of bioactive compounds (WAGER et al,
2016), they are important to understand the behavior of substances in the environment in
which they are inserted.

Ammonia has the following values: -0.98 for logP and 0.53 for logD, that is, the value
of the partition coefficient indicates that the ammonia has good solubility, and the value of
the distribution coefficient, in physiological pH, less than 1, indicates that the compound has
a low absorption due to its high permeability, and also have a high renal elimination (KAH;
BROWN, 2008).

Concentration of ammonia microspecies with the pH variation.
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CONCLUSION

Through the analyses presented, it is understood that ammonia is toxic in the human
body and the physiological pH can interfere with the bioavailability of the compound due to
its unfavorable oral absorption, however, it is worth mentioning that in controlled quantities,
ammonia will be dissolved in the body, will not be absorbed and will have a high tendency

to be eliminated renally.
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