
ABSTRACT
One of the most dangerous pollutants in water are pharmaceutical, which were treated with the use of easy, simple and 
inexpensive. The adsorption process depends on the use of available and inexpensive surfaces. In this study, it relied on the use 
of clay (Bentonite), where several factors were studied, including the effect of surface weight, the effect of drug concentration 
and function. The acidity isotherms were also studied, and it was based on measuring the concentration of the residual from 
the adsorption process with the formation of the colored complex. In this paper, a fast, inexpensive, simple and highly 
sensitive colorimetric method was used for the determination of the amino drug (4-Aminoantipyrine 4AAP). A new azo dye 
was prepared by the diazanium process in the presence of acidic medium and the formation of diazanium salt, which reacts 
with a reagent in the presence of an alkaline medium to form azo dye with violet color. Several factors have been studied to 
develop the color of the compound and to obtain the best absorption and high sensitivity. Among these factors are the effect 
of reagent volume, effect of base volume and quality, effect of temperature, effect of addition order and type of reagent. This 
colorimetric method is very suitable for the determination of 4AAP in commercial pharmaceutical formulations such as.tablets 
and capsules to give a stable color for three hours. This method is characterized by its color accuracy and high accuracy, as 
well as high sensitivity for drug estimation.
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INTRODUCTION
Over the past few years, personal care products and drug have 
become one of the most dangerous pollutants, and because 
of their continuous presence in the aquatic environment on 
a large scale, they are widely used to care for the health of 
human and animal life.Personal care products are widely 
found in groundwater, surface water, drinking water and 
sewage water in very low concentrations.1-3 Therefore, 
one of the most important problems that developing 
countries suffer from is pollution with personal care 
products.pharmaceuticals are used in human medicine 
and veterinary complexes with great consumption in all 
countries. Pharmaceutical preparations are also used to 
increase biological efficacy.3-6 One of the most important 
techniques used to get rid of pollutants in westwater, such 
as the oxidation process, the photodegredation process, and 
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the adsorption process. The adsorption process is considered 
one of the most important techniques used to treat pollutants 
in water, especially pharmaceutical pollutants, which exist 
in very low concentrations that are difficult to remove easily, 
as they depend on the use of available, easy to prepare 
and inexpensive surfaces.7,8 In general, the therapeutic 
importance of a drug for 4AAP requires the improvement of a 
new, simple, sensitive, inexpensive and rapid method, clinical 
monitoring and industrial quality control. Polarization and 
fluorometry.3,9-11 This study was based on the development 
of the colorimetric method using a simple, easy, fast and 
inexpensive method, which is the method of nitrification by 
the formation of diazaium salt in an acidic medium. Several 
factors were studied, including the volume of the reagent, 
the volume and type of the base and reagent to development 
of the color complex. 
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EXPERIMENTAL DETAILS

Synthesis of Azo Dye.
A volume (10 mL) of 4AAP drug and the same volume of 
hydrochloric acid were taken, and the mixture was collected in 
a conical flask of (100 mL). After that, the mixture was cooled 
in an ice bath at a degree (0oC) and then sodium nitrate (0.68 g, 
0.0099 mol) was added, leaving the addition drop by drop at a 
temperature (25oC). After the formation of the disanium salt, 
the reagent was added to concentrate ((1.663 g, 0.00984 mol)) 
and hydrochloric acid in the volume of (10 mL) drop by drop 
with continuous stirring at room temperature give the powder 
violet color for the azo dye as appear in Figure 1.

REAGENTS AND MATERIALS
A 4-Aminoantipyrine stander solution (100 mg/L): The stoke 
solution of 4-Aminoantipyrine was prepared by means of 0.1 
g dissolving in 100 mL of D.W. dilutions Serial through D.W 
were made to cover the range working.
Preparation of Clay
Bentonite clay was obtained from a geological survey, where 
the clay was ground by a special mill and then washed with 
distilled water several times to get rid of (CO2) and the clay 

was activated, washed with hydrochloric acid at a concentration 
(0.1N) and then re-washed with distilled water several times 
until reaching (pH = 7) and finally it was dried at a temperature 
(110) about 24 hours and the powder used in the experiment 
was obtained.
Spectrophotometric Determination of Drug 
4-Aminoantipyrine
Accurately measured suitable volume of 4-Aminoantipyrine 
was transported from solution to 10 mL conical flasks, that can 
diluted to addition 3 mL 4-Aminoantipyrine, each one having 
3.0 mL of reagent (1%) diphenylamine in basic medium, After 
5 minutes through mixing, to give violet color and completing 
the volume to 10 mL via D.W, the values of absorbance were 
measured at 560 nm against the blank reagent that result in 
Figure 1.
Adsorption Studies
Study the optimum condition of adsorption like the effect 
of drug concentration (10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 
90 and 100 mg/L) were used and the effect of clay Bentonite 
weight of clay (0.05,0.1,0,2,0.3,0.4,0.5 and 1 g) and the effect 
of pH (2,4,6,8,10). at room temperature. Using the following 
equation to determination adsorption efficiency at equilibrium:

			   		     … (1) 
The adsorption efficiency and removal(R%) of the 4AAP 

on the adsorbents were calculate in equations:

			   		     … (2)

RESULTS AND DISCUSSION

FTIR
Through infrared technology, the azo dye was identified, where 
it was observed from the Figure 2 of the (FTIR) spectrum that 
a strong adsorption band appeared at the site 1650.95 cm-1 
indicating the appearance in the carbonyl group pyrazoline 

Figure 2: FT-IR for Compound azo dye

Scheme 1: Synthesis of azo dye and reaction Coupling with reagent to 
give violet color for the azo dye
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Figure 1: Absorption spectra of (25 mg.L−1) solution 
4-Aminoantipyrine
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ring, and a strong absorption band due to the aromatic ring at 
1588.24 cm-1 C = C stretcher, a weak absorption band indicated 
the -N = N group at 1497.67 cm-1 and a weak absorption band 
appeared due to the -NH group at 3287.47 cm-1,12 as appear 
in Figure 2 
Effect of Volume of Reagent
Absorbance measuring of solution having a several volume of 
reagent (1–5 mL). The influence of various volumes of reagent 
was studied. The one which gave the maximum absorbance 
and best intensity of the color complex by using 2 mL of 
reagent solutions was selected for further utilize. The data 
look in Figure  3. Although Increased reagent volume had 
no pronounced influence on formation complex, thus hence 
2 mL was selected for further studies because it gives higher 
absorbance and the best sensitivity.13-15

Effect of Time on the Stability of Colored Complex
There action time of the optimum condition and color dye 
stability were also studied. As appear in Figure 4. Complete 
the intensity color was attained then 3 minutes of mixing of the 
complex. remains the absorbance higher stability for 2 hours 
then slowly decay among 3–5 hours. Therefore, 3 min was 
chosen as a waiting time in this study.16-19

Effect of Temperature
Temperature is one of the most important basic factors by 
which the stability of the color of the complex formed under 
the conditions is determined by the size of the reagent, the type 
of base and the type of the reagent. The range of temperatures 
(10–60oC) was used as shown in the Figure 4, where it was 
noted that the best temperature for color stability was at 25oC 
Where it gives the best absorbance and the best sensitivity, it 
is also found that the higher the temperature, the absorbance 
will decrease to give the least sensitivity,20-22 as shown in the 
Figure 5.
Effect Volume of the Base 
One of the most important factors affecting the stability of the 
color of the formed complex is the type and size of the base 
used, so three types of base (NaOH, Na2CO3, NaHCO3) were 
used with a concentration (0.1 N) as appear in Table 1 where it 
was found that the best sequence of the base was (NaOH). After 
determining the best base used, different volume of this base 
were used.20-22 It was found that the best volume was (0.8 mL), 
which gave the greatest absorption and the best sensitivity, as 
shown in the Figure 6.

Table 1: Effect of the Kind base adding to drug

Type of base Absorbance 
Na2CO3 0.044
NaOH 0.155
NH4OH 0.029

Figure 5: Effect of different temperature solution on the sensitivity and 
stability color complex

Figure 4: Effect of time on the stability of colored complex

Figure 3: Effect of the volume of reagent

Figure 6: Effect of the different volume NaOH adding to drug
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Effect of Different Parameter of Adsorption Presses

Effect of Concentration of Amino Drug
Figure 7 shows the effect of different concentrations of the 
amino drug under experimental conditions of clay weight 

0.5 gm, equilibrium time 1 hours and solution of pH 6. It was 
found that by increasing the concentration of the amino drug, 
the removal percentage decreases significantly from (98.125 
to 51.123%), but the opposite is observed by the adsorption 
efficiency where it increases with increasing concentration of 
the amino drug. This depends on the fullness of all the active 
sites of the surface.22-24

Effect of Weight of Clay Surface
The effect of clay weight on the removal of the amine drug 
was studied by taking different weights of clay (0.05 to 1 g) 
under experimental conditions from the time of equilibrium 
1 hour and concentration of the amine drug (50 mg/L) and 
solution pH 6. found when the weight of clay increase the 
removal percentage% increase from (68.653 to 99.97%) 
because the effective sites until saturation is reached, but the 
adsorption efficiency decreases significantly with increasing 
surface weight from (68.23 to 5.344 mg/g)25 this result appear 
in Figure 8.
Effect of pH 
The effect of the pH solution on the amino drug has a key 
role in the adsorption process, where the range (3–10) at 
concentration (50 mg/L), equilibrium time 1 hour and 
temperature 25°C were studied. The result appear the best 
removal capacity at pH normal (10.122 mg/g)%.26-30 It was 
observed in the basic medium that the adsorption efficiency 
decreased significantly due to the repulsion force between 
the positive amine drug and the surface this data appear in  
Figure 9.

CONCLUSION
In this study, the proposed technique is simple, characterized 
by stability and high sensitivity, as it gives absorption at 560 
nm by using a UV-V spectrophotometer using the optimal 
experimental conditions to experiment. And considering the 
reagent has a very important role in stabilizing the color of the 
complex formed and increasing the sensitivity, as the greater 
the volume of the reagent, the greater the absorption. It has a 
negative effect and behavior as the color was stable and stable 
at room temperature for three hours. Several factors were 
studied for the adsorption process, and it was found that with 
the increase in the concentration of the amino drug, the removal 
percentage % decreases, and with the increase weight of the 
clay, the removal percentage increases and decrease adsorption 
efficiency and the best pH 6. 
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