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Abstract :

In this study, the preparation of activated carfxom plant primary sources, and use
it as a new adsorbent for adsorption drug (Amolmil As the results show that
charcoal record high efficient adsorption of thegdunder study and used ultraviolet-
Visible (UV-Vis) spectrophotometry technique torleguantity adsorbed. The results
showed that the adsorption of the drug amoxicpliacess reaches equilibrium with a
time of 45 minutes at the concentrations of lowwyisince the study was conducted
at different temperatur¢s40:30«25:20:10«60,and70) C° which has been Account
thermodynamically functionsAH°,AG°,AS°) at equilibrium, and found that the
amount of adsorption decreased with increasing ¢eatpre and this shows that the
endothermic interaction driven by entropy effeatl éimat the process of adsorption is
the process of spontaneous processes. In addibomcteasing it increases the
efficiency of adsorption at an acid function anddag natural of the drug under
study. The results show that the adsorption orsthiéace of charcoal record follows
Frendlich Equation and Langmuire Equation in aglison and desorption by a factor
of good link .
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Introduction:

The a drug poisoning (Drug intoxication) regardsidsg problems that we face
in our time, because of the frequent use of thesgsdby the community, in an easy
and using the citizens of these drugs, whetherctass or more of these medications,
known poisoning as a situation caused by swallowongnhaled or injected, or
absorbed by the skin of any chemical or pharmaccdédb@mount higher than usual
dose or taken for a long time could lead to poisgror death, and the main roads to
deal with cases of poisoning is dilution with watesmiting and washing contagious
and adsorptiof.

Amoxicillin drug (amoxicillin) is one of these dragwhich cause poisoning if they
are taken in large doses, higher than normal orscpiee dose.
Anyone who feels the pain deal sedating drugs agslmwithout prescription the
doctor, which largely available in pharmacies oaltie centers, (Amoxicillin) is an
antibiotic drug belonging to the penicillins amiAminopenicillins group, which is
used to treat infections caused by certain typeisacteria . As it works to stop the
growth of bacteria. Antibiotic average spectrumpnir the class of beta-lactam
antibiotics. It is an advantage over other drugthisf class because it is characterized
by absorbing the best of the body when oral treatmamoxicillin is the most
commonly used antibiotic for children. That often mixed with inhibitor®. The
synthetic version of amoxicillin are: -

(2S,5R,6R)- 6-{[(2R)-2-amino- 2-(4-hydroxyphenyl)- acetyllamino}- 3,3dimethyl-
7-ox0- 4-thia- 1-azabicyclo[3.2.0]heptane- 2-carbghc acid

The drug is given at different doses, and dependimthe situation, which is dealing
with, with brand names including: AMOXIL, FLEMOXINJULPHAMOX, and

others.

has been done several research's were studiesntiveethe poisoning cases using
different surfaces adsorbent have the ability affidiency in dealing with cases of
some medications, including activated carbon araikkaand residues of maize and
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palm fronds and othearticles poisoningAl-Bayati studied® for the adsorption of
the drug on the surface of a couple of adsorbenénmmats, namely (Attabulgaat and
cellulose) and found the high efficiency for thdsarption capacity and use all of the
appliedisotheirmicto Langmuirand Freundlichfor adsorptim. Ahnmedstudied® the
scalability kaolin clay on the adsorption propeatfyparacetamol and found that a
highly efficient adsorption at concentrations asv-lging and thermodynamic
functions of adsorption. Attended Alwa&h theactivated charcoal from palm leaves
and used as an adsorbent for a drug mefenamicaacit found that the prepared
charcoal was recorded a high efficiency of the gugm of mefenamic acid at
concentrations of low-lying and that the efficienof adsorption decreased with

increasing temperature, that indicating that theittem interaction of heat

The goal of the research:

The aim of the research is to conduct pharmacadabdgrieatment of poisoning, by
reaching to find a selective adsorbent surfacesiralaand efficient adsorption high

Experimental

Materials and methods

1- Sensitive Balance type (Sartorius BL210S)

2- pH Meter .(JENWAY pH Meter 3310).

3- Burning Oven ( Carbolite — England.)

4- Ultraviolet Spectral Measurement typeUY- 1650PC (UV-Visible))
Spectrophotometer SHIMADZ-Japan.

5- Shaker Shaking Water Bath-YCW-012S Germany .

In this study, the use of a drug (Amoxinj] which outfitted by a company
(D S M) originating in Spain.

Adsorbent:
In this study, the used of peel pomegranate amubgammegranate peel and Ceratonia

Iraq as a new adsorbent for the purpose of tredtwfepoisoning with drugs where
they were creating peel pomegranate through wasiteaned and dried in order to
and got the powder for the purpo&50)rid it of moisture and then burned at C° at a
of adsorptiortemperature for the preparation of amoxicillin $imos under stud{f .

Equilibrium State study :

The adsorption experiments were carried out agchlmaethod , were samples of
0.1 g of activated carbon preparation frgmmegranate peel and Ceratoniavere
equilibrated with 250ml of solution containing @nt amount of the studied
Amoxicillin drug. The initial pH of the drug solatm was adjusted by using diluted
solution of HCIl or NaOH and measured with JENWAW Meter 3310.
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The different temperatures of the Amoxicillin sodums (10,20,25,30,40,50,60
and 70) C were controlled by a thermostatic water bath. Tilvee of equilibrium
constant was estimated to be (45 min.) ,the cdratgon of Amoxicillin in
supernatant is determined spectrophotometricallyth willtraviolet Spectral
Measurement at thenax (274nm) .

Qe=(Co-Ce)/M(mg of Amoxicillin / g of adsorbent in V)-----(1)

The amount of amoxicillin adsorption is evaluatectiie equation above Where
Co and G are the first and equilibrium concentrations (mgkspectively, and (M) is
the mass of activated carbon preparation (g) amltiie volume of solution (I) , The
kinetic of adsorbent of Amoxicillin on carbon pespd was performed as
follow(0.1g) of the activation carbon is added ir260ml solution of the tested
Amoxicillin of certain initial concentration, shae# for (10,20,25,30,40,50,60 and
70) C ,The amount of the adsorbed Amoxicillin:(@as calculated at 10-60 min. and
the value of Qwas determined at 45 min) the residue concentrabb sample was
determined by who .(UV-VIS.) spectroscopy and eated by eq.(1).

Results and discussion :

In this study ,;The maximum wavelengtiihax) For a drug solution under study
(amoxicillin) was determined using UV spectroscepthin the range (200-800 nm).
In order to determine the efficiency of the recardeharcoal and follow the
adsorption process and estimate the amount of mladdisorbed and remaining in the
solutions, Within a range of concentrations(d6° - 4x10°) The relationship
between absorption and concentration.as Show umefifl,2).

Figure (1): UV - visible spectro 61'AMOoXICIiN
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Amax=274nm

y=11820x+0.0089
R*=0.999

0.00001 0.00002 0.00003 0.00004 0.00005
Conc.(M)

Figure (2)
Calibration curve of Amoxicillin drug

Effect of contact Equilibrium time :

A series of experiments were The optimizeel time that required to reach to
equilibrium . The results obtained at differentei@re contact shown in Figure (3) for
the of Amoxicillin .The results were listed in Tall) The max in adsorption. Time
was reached to equilibrium at 45 min. for Amoxiailconsidered and at the natural
pH . at this time (45 min.), the thermodynamic paeter were calculated .

Figure (3)
Effect of contact time of Amoxicillin drug of pH natural

Table (1): Change in absorbance of the property wit the times concentration
(2x10°M) and the weight of coal (0.1 gm)

Time
min 10 15| 20| 25 | 30 35 40 45 50 55 60
Abs. | 0.239 0.089 0.082 0.079 0.075 0.073 0.071| 0.070 0.070 0.072| 0.076| 0.079
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Effect of various pH

This affect was uptaked level of adsorbate in dsogotion process since the
nature of both adsorbent and adsorbate could vhyietifferent pH . In this research ,
the effect of different pH on adsorption of theided Amoxicillin on prepared
carbon from pomegranapeel and Ceratoniere examined in the basic (pH=9) and
natural (pH=7) medium in addition to the natural pHthe Amoxicillin solution
(pH of = 4.5). The experiments was carried outha Amoxicillin initial conc. of
(2x10° M) for the Amoxicillin . ( 0.1 g) of prepared cambds added into (25ml) of
the Amoxicillin solution at (25 @ . The results showed that, the adsorption capacit
(Qe) of Amoxicillin decreased with increasing pH .Thesults showed that, the
maximum removal of Amoxicillin observed at the loweH values (4.5) .as show in
table (2,3).

Table (2): effect of the concentration on the perecgage of adsorption at 298K

Abs% 64.2 65 74

Table( 3): Function effect of acid on the adsorptin property Amoxicillin

Qe 74 67.8 56

Acidic natural function of the property 4.5

Equilibrium stat study
In order to evaluate the adsorption capacity of teenoval process of
Amoxicillin by prepared carbon , thermodynamic tées were calculated by

equatiof’:

-AH®  AS’
InK S—t— 2
AMOX. RT R ( )
Kamox. = Qe / Ce  ovvvvvviniiinn, (3)
AG°=-RT In Kamox ..vvevvnvnennnns (4)
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Where Kamoxis the distribution coefficient adsorptione G the conc. (mg/l) of
remained Amoxicillin in the solution at equilibriyrR is gas constant (8.314J)and T
is the absolute temperature in the range  0-7() C° in this study. ThAH® and is
obtained from the slope and intercept of the pfoin&amox. versus 1/T as shown in
Figure (4). The results listed in Table (4,5), tlegative value oAG° indicates that,
the adsorption process of Amoxicillin drug spontaunsdy. The positive values aH°
refer to the endothermic nature of adsorption @meceThe positive value &S° of
Amoxicillin drug at pH= 4.5 (the normal pH for diuguggest® favorable
adsorption. The positive dAS® characterize This driving force of the adsorption
process is by entropyS° effect.

y=-14629x+6.149
R*=0.9968

0.0027 0.0029 0.0031 0.0033 0.0035 0.0037

Inverted temperature (1/T)

Figure (4)
The application of eq. (2) to calculate the thermaynamic
parameters of Amoxicillin drug

Table( 4): The temperature on the percentage of thadsorption effect when the
focus (%10°M)

% of adsorption at temperature (K)

283.15

293.15

298.15

303.15

313.15

323.15

333.15

343.15

80.5

75.4

74

72.5

70

66

62.7

60
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Table (5): Thermodynamic factors of the studied Amaicillin drug

T AG° AH®° AS
(K" (KJ.mole!) (KJ.molet ) (J.molet.K?1)
283.15 -2.14 50.52
293.15 -2.92 51.46
298.15 -3.11 51.23
303.15 -3.35 12.16 51.17
313.15 -3.77 50.89
323.15 -4.40 51.26
333.15 -4.96 51.39
343.15 -5.35 51.00

| have been using isotheirmic equations to descitfitee relationship between the
adsorbent materials with surface Adsorbent andysthd efficiency of adsorption
which gives when applied Ideally its linear relasbips and I've included previous
studie® different types of these isotheirm which has besed for a variety of
purposes and multiple applications, and in thislgtwas the use of two models from
equations isotheirm was one for Freundlich andather for Langmuir in order to
clarify the relationship between the drug undedgtwith Adsorbent surface which is
activated charcoal prepared from pomegranate peel.
Table (6) shows the results that have been reathexigh the application of
isotheirm Freundlich!® and isotheirm to Langmuir and through the use hef t
following equations:

Log Qeg=Log K+1/nlog Ceq.......ovvvneen....(5)

CeQe=(L/a)+(b/a) G ...covveveiei e, (6)

Through the application of the two models on thepprty under study results were
reached in writing

and by a factor of good link as shown in Figure@Byl Figure (6), as we find The
fundamentals of Freundlich that the values of lggium constant value (K)
decreases with the decrease in the efficiency sbration, as well as the top points
(n) to the efficiency of adsorption on the Hardface. When the value of ( n)
sandwiched between (10-1) this is that the goodratisn efficiency. isotheirm to
Langmuir values as well as the results indica#¢ #ulsorption capacity (Q) increased
with increasing adsorption efficierid).
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Table( 6): constants Freundlich and Langmuir valuesand correlation
coefficients for adsorption

Freundlich Langmuir
N K R Q(mg/g) | b(L/mg) R
1.37 3076.09 | 0.9920 3.47 28.74 0.9918

y=0.729x+ 3.4884
R* =0.9857

Figure (5): isotheirm Freundlich adsorption charcod on Amoxicillin

0.000025

y =0.2874x + 1E-05
R?*=0.9836

0.00001 0.00002 0.00003 0.00004 0.00005

Ceq

Figure (6): isotheirm to Langmuir adsorption charcoal on Amoxicillin
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Conclusions :

1.The time required to reach the equilibrium stitg) of the property under study is
about 45 minutes.

2.The amount of material absorbed from the drugeustuidy on the surface of
activated carbon is at low concentrations and lewgeratures.

3.The efficiency of adsorption increases when #ienal acid function of the
solutions of these drug.

4.1t showed that the thermodynamic functions Adsorptised the drug in the study
were of the type endothermic, that tkid positive.

5. And it found that the adsorption occurs automalo@G negative) at high and
low concentrations.

6. The value of entrop}S is positive for the drug user under study arallat
concentrations.

7. 1sotherm-Freundlich and Langmuir showed acceptaidar results and good
correlation coefficients.
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