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Abstract
The research work involves preparation and study of the adsorption characteristics of activated carbon to remove
dyes from aqueous solutions . Z. Spina-Christi fruits nuclei were processed chemically using Phosphoric acid as
chemical activator. The parameters (such as initial pH , contact time,..etc) affecting the adsorption capacity of activated
carbon toward dyes removal from aqueous solutions were investigated.
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Introduction

Activated carbon is the most popular absorbent and
has been used with great successes for many decades ™
Activated carbons are commonly used in the treatment
of waste water @, because of their high porosity and
large surface area. ! The removal of dyes and heavy
metals is one of the importance of the activated carbon ,
in addition Activated carbon used in the food industry
to de-colorization and taste removal , it is also used in
medicine for adsorption of harmful chemicals and drugs
™ as well as in making oral carbon tablets. ! Various
carbonaceous materials are used to make activated
carbon by thermal decomposition followed by
activation process, ® like banana bark, " coconut
shells, ® lignite ™ coal ™, and, recently, many other
agricultural byproducts have been used as raw material
for preparing activated carbons like, date stones [11],
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olive stones [12], cherry stones [13], oil palm stones
[14], and many other agricultural residues.

Activated carbon is generally produced by two
ways the first is physical activation and the other is
chemical activation, physical activation is done by two
methods:

- In the first way the raw material treated in isolation
from air at present of gas like Argon or nitrogen.

- In the second way material processing at high
pressure and temperature as well as oxidizing with
oXxygen or steam.

While the chemical method is done by the treatment of
raw materials using one of known activated substances
before the carbonization step, and the most important
factors used for activated concentrated phosphoric acid
and zinc chloride or potassium salts of magnesium,
sodium and potassium carbonate as well as ferric
chloride. ™ The figure (1) shows two types of
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activated carbone nano powder ( plant as raw materials)
from US Research Nanomaterials ,Inc .
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Fig (1): Activated Porous Carbon Nanopowder (Plant as
Raw Materials)

2- Experimental:

2-1 Adsorbent:

The stones of Ziziphus Spina — Christi used in this
study were washed several times with distilled water
then dried at 120°C for 24 hour. An amount of the
stones were added to a volume of conc. HsPO, (in a
ratio of 1gm stones: 1ml conc. H;PO,) then heat treated
at 500°C to 1lhr in air atmosphere. "™*The activated
carbon produced was washed with distilled water till it
is pH equal 5 then dried in an oven at 110°C. 1]

2-2 Adsorbate:Congo Red used to determined
activation properties to the new activated carbon. The
chemical formula and other specific characteristics of
the Congo Red are listed in table (1).

Table (1): Congo Red chemical characteristics

Chemical formula CasHaaNgNaz0sSa
Molecular weight 696.66 g/mol
A max 497 nm
Molecular structure
N MNH,
P 4 of
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2-3 The measurement of specific surface area of
activated carbon

Specific surface area have been measured by used
the Single Point BET Analysis) as table (2) shows.

aA

Table (2 ) Single Point BET Analysis

Single Point BET Analysis Report Generated by Quantachrome TPRW in v1.0
File name: 98010164.qtb Description: 51

Mumber of peaks: 3 Sample Weight: 0.010 gm

Adsorbate : Nitrogen Attenuation : 32

Ambient Temp.: 298.00K(24.85C7)

Detector current : 130.0 ma

Baseline :0.000

Flow rate = 20

Ambient Pressure : §50.00 mmHg
Relative Pressure(P/P.) : 0.30
Absorbed Volume (Vstp) : 3.01

BET Transform : (.14 Slop : 0.47

Adsorption studies:

Adsorption properties for the activated carbon
were carried out at room temperature (20°C). The
contact time, adsorbent amount, pH, and temperature
effects have been studied. The changes in the adsorbed
amount with contact time were studied for period of
time (5-120 min).The initial concentration of Congo
Red dye was (50 mg/l), the dosage of activated carbon
that used was (0.5 gm/ 150ml). The effect of
temperature on the adsorption of the dye was
determined at 30,40,50 °C , under constant contact tine
120 min and adsorbent amount 0.5 gm/150 ml "8 The
concentration of the dye was measured using (Biotech
Engineering Management Co.LTD . (UK)) at wave
length (497 nm).

3- Result and Discussion:
3-1- surface area
The surface area of the activated carbon has been
measured using nitrogen adsorption method. Table (3)
shows the values of total and specific area and we can
see that the total surface area (9.2273m2) and the
specific surface area (992.73 m2/g).

Table (3) the specific surface area

Monolayer Uptake Volume 2.12 CC

Total surface area 9.2273 m’

992.7340 mjjﬁg

Specific Surface area

3-2 Effect of contact time

The figure (2) shows the effect of the contact time
on the adsorption ability. We can see that ge increased
with the time increasing and the equilibrium was
reached after 120 min. [19]
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Fig (2): Effect of contact time on Congo Red adsorption

3-3 Effect of initial pH of the solution

The figure (3) shows the influence of the pH value
on the adsorption of Congo Red dye by the new
activated carbon was studied by varying the pH value
from 2 to 10. We can see that the adsorption capacity
increase with the decreased of the pH. %%

Figure (3): Effect of pH value

3-4 Effect of temperature:

The adsorption capacity of the activated carbon
decreased with increase the temperature 2 from 30 to
50°C as we can see in figure (4). It is clear that the
adsorption capacity reaches to over than 70% in 30°C
while it equal to 63%, 58% in 40 and 50°C.

] 2 40 60 Time(min) 8 100 120

Figure (4): Effect of temperature

3-5 Effect of adsorbent dosage:

From figure (5) we can see the effect of the
adsorbent dosage on the adsorption of Congo Red onto
the activated carbon. It can be seen that the percentage
of the adsorbed amount increased when the dose of the
adsorbent increased. %!

Wt (gm)

Figure (5) : Effect of adsorbent dosage
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