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Studies and determination of some pharmaceutical compounds in different samples

using chromatographic methods

by

Fatimah Mohammed Alzubaidi

Abstract:

The aquatic environment has been recently subject to a serious threat because of the
disgusting behavior of dumping pharmaceuticals into large areas of water. Actually, the
sources of this alarming phenomenon are several, such as factories, houses, and
healthcare institutions. The main reason for the threat pharmaceuticals pose is the
difficulty of their elimination in the processes of the wastewater treatment due to the
stability of their chemical compounds. One of the most important pharmaceuticals is the
sulfonamides which are regarded as antibiotics for animals to foster their immunity and
cure infections. Additionally, sulfonamides are considered nutritious elements that
animals’ bodies need in order to grow. Unfortunately, the overuse of such antibiotics and
their intensive existence in the environment has helped bacterial forces become much
stronger bodies in order to resist antibiotics severely. This study thoroughly tackles a
new method of determining how the pharmaceutical compounds are selected. According
to analyzing a newly developed method, it has been noticed that it adopts the
compositions of the mobile phase, the rates of flow, and the temperature of the varying
column. Systematically, this method used the two columns Shodex ET- RP1 D4 C18 and

Eclipse (XDB-C18) which were examined at high levels of temperature. In this method,



sulfonamides compounds were used with several acetonitrile compositions in water.
Obviously, the mobile phases in the Shodex ET -RP1 D4 -C18 column revealed
nonlinear van’t Hoff which accompanied all sulfonamides. The low percentage of used
organic modifier was accompanied by curved van’t Hoff. Changes in retention
mechanism resulted in the curved relationships according to studying the temperature
range. Calculations of thermodynamics data in regard to separations were systematically
carried out in each mobile phase. Noticeably, raising the temperature led to a decrease in
the retention of sulfonamides on the column. It was observed that high-temperature
limitation of column pressure hindered the use of high flow rates. Based on examining
Eclipse (XDB- C18) at high flow rates, the retention of sulfonamides on column shrank
because of increasing the rate of flow. In addition, the graphene nano platelets and
developed multi-walled carbon nanotubes have led to the removal of the examined
sulfonamides from a solution. What proves the exothermic characteristic of the process
is that raising the solution temperature for MWCNTSs decreases the percentage removed.
Undoubtedly, some of the core elements that were necessarily studied were the effects of
multi-walled carbon nanotubes (MWCNTS) mass, sulfapyridine (SPY) concentrations,
solution pH, sulfanilamide (SAM), solution temperature, and different removal time.
The importance of studying all these effects lies in an optimum level of the removal
process. Several kinetic models were used to analyze the kinetics of SAM and SPY
adsorption on MWCNTSs. As a result of the previous analysis, it was concluded that the
property of the removal process was pseudo-second-order; moreover, the removal
efficiency was remarkably high while the temperatures were low. After that, calculating

thermodynamics parameters was carried out resulting in negative values of the free



energies. These negative values represented an indicator of the spontaneous property of
the removal process. In addition to the negative values of the free energies, the values of
enthalpy were also negative, which again implies the exothermic nature of the removal
process. Furthermore, the low values of SAM referred to the adsorption’s physical
nature. The results of examining the entropy values showed negative changes.
Significantly, the new emerging graphene nanoplatelets (GNPs) played an important role
in removing the examined sulfonamides from the solution. In this case, the endothermic
nature of the process was proven by the increasing percentage removed which resulted
from raising the solution temperature. In order to achieve effective removal, the effect of
(GNPs) mass, different removal time, a solution temperature, solution pH, and SAM and
SPY concentrations were examined. Adopting several kinetic models successfully
helped analyze the kinetics of SAM and SPY adsorption on GNPs. Actually, the results
of this analysis unveiled that the removal process was considered pseudo-second-order;
furthermore, the efficiency of the removal improved because of high temperatures. The
calculations of the thermodynamics parameters shed light on the emergence of negative
values of the free energies of SPY which highlighted that the removal process is based
on spontaneity. On the contrary, the calculations of the thermodynamics parameters
revealed the emergence of positive values of the free energies of SAM which
highlighted that the removal process is based on non-spontaneity. Besides, the values of
enthalpy turned positive, which means that the removal process is characterized by an
endothermic nature. The values of SAM were low, proving that the adsorption is
characterized by a physical nature. On the one hand, the entropy values changed into

negative ones with regard to SAM, which highlights the decreasing degree of disorder.



On the other hand, the entropy values changed into positive ones with regard to SPY,
which highlights the increasing degree of disorder. In the final stage, carbon nanotubes
(MWCNTS) were used and solid phase extraction method (SPE) was adopted in order to
extract the selected SAs from the honey sample. Moreover, the method of removing SAs
by MWCNTSs has facilitated the elimination of numerous contaminants that exist in the
environment. According to the results, removing SAs from contaminated water and

samples of honey could be accomplished by MWCNTS.






