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ABSTRACT:

This study was suggested for the possibility of producing activated carbon from natural asphalt (very large
quantities in our country at Abo-Aljeer fault in Anbar, west of Iraq). The resulted activated carbon then mixed
with waste condensation polymers widely used in factories and homes as a thermal insulator to improve its
properties. Pyrolysis product of natural asphalt and phenol formaldehyde polymer waste was chemically
activated with potassium hydroxide, and dilute hydrochloric acid was used to remove any trace of polluter. The
effect of preparation conditions on the produced activated carbon characteristics as an adsorbent was measured
with the iodine adsorption (internal porosity) and methylene blue (surface area). This method has an economic

and environmental advantages.
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INTRODUCTION:

Activated carbon, a widely used adsorbent in industrial
processes, due to its homogenous structure, highly
developed internal surface area, porosity and large
capacity for adsorbing chemicals, gases and liquids [1,
2]. Activated carbon adsorption has been cited by the US
environmental protection agency (USEPA) as one of the
best available environmental pollution  control
technologies [3].

Natural asphalt materials include a large range of heavy
hydrocarbons as an organic mixture of various chemical
elements and compounds [4]. These materials were
formed by the rush of crude oil to the surface of the earth
by the internal pressure of the tank, where most of its
light components were lost and oxidized by air oxygen
[5]. An additives used for Natural asphalt modification
include polymers, carbonaceous materials, and other
materials of various origin [6]. New studies was focused
on various ways to overcome the problems of large
quantities of waste polymers, However, the increase in
cost, environmental concerns, and the decreasing space
for landfills make alternative treatment options desirable,
different alternative methods have been proposed in
order to process the plastic wastes [7-11].
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Activated carbon was prepared using sodium hydroxide
at 550°C with very high adsorption properties [12].
Activated carbon was prepared the from natural asphalt
after treating with lignin at different rates and then
activating by chemical method [13].

Activated carbon was prepared using physical activation
under the layer of charcoal in high temperature furnace
and the carbonization of acrylic fibrous waste was
performed at different temperatures (800°C, 1000°C, and
1200°C) with heating rate of 300°C/h and at different
holding time [14].

One of modified methods for activated carbon
preparation is by using (Asphalt: waste Polymer) system
[2]. In recent years there has been considerable research
in the area of activated carbon production from plastic
wastes and products with high surface areas and pore
volumes have been produced [15].

The activated carbon has been prepared by treated
asphalt with two kind of waste polymer in presence of
sulfur, under fixed laboratory conditions of temperature
and time and polymers additives, used potassium
hydroxide to process primary carbonization and solution
(10)% hydrochloric acid to remove any trace of the ions
and reduction of the metal components [16].
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MATERIALS AND METHODS:

The precursors used in this study were phenol
formaldehyde polymer waste and Hit natural asphalt
collected from Abo-Aljeer fault (Anbar, west of Iraq).
The proximate and ultimate analysis of the precursor
materials was carried out according to ASTM standard
techniques, and the results are given in table 1.

Activated carbon preparation:

This study involve the preparation of activated carbon
from natural asphalt without additive and natural asphalt
with (1% and 2%) waste polymer.

One gram of asphalt was extracted with n- hexane (1:40)
hexane: natural asphalt for 3 hours at 0°C with
continuous stirring to and the asphalten % was calculated
[5]. The waste polymer of phenol formaldehyde was
treated thermally at 350°C for one hour, then it was
mechanically crushed by ceramic mortar.

To prepare activated carbon, a certain weight of
extracted asphalt was distilled under a low pressure of 20
mm (vacuum pump) to get rid of the light components,
the distillation residues were treated with a thermally
fractured polymer of 1% and 2%. The mixture of
extracted asphalt and the waste polymer of phenol
formaldehyde heated at 200°C for  mixture
homogenization.

A chemical reactivation method was performed with
mixture: KOH (1:1.5) respectively [17,18], and then
thermally treated at 450°C for 3 hours. The resultant
washed up with continuous stirring by distilled water
followed by 15% HCI for 2 hours to neutralize pH to 7
and removing the metal ions and impurities and dried at
120°C for 1 hour.

The carbon yield of the each sample was calculated
using following equation [19].

Yield (%) = (W1 /WO0) x 100%

Where, W1 is the dry weight (g) of the final activated
carbon and WO is the dry weight (g) of the precursor
material(extracted asphalt and polymer).

Measurement of Surface of adsorption by methylene
blue:

The value of the Methylene blue is defined as the
number of mg of Methylene blue dye from its water
solution on the outer surface of activated carbon when
1g of activated carbon is used. A 0.1g of activated
carbon is weighed in a conical flask, then 100 ml of
20ppm methylene blue dye was added with continuous
stirring for 24 hours at room temperature.

The solution was centrifuged and UV-Visible absorption
spectrum measured at the maximum wavelength 665nm,
the absorbed amount of the dye on activated carbon is
calculated [20, 21].

Measurement the Internal porosity of adsorption by
iodine number:

A 10 ml of 5% hydrochloric acid solution was pipetted
to dried activated carbon 1g in a250ml conical flask,
then the contents was heated until it boils for 30 seconds
and leaves to cooled to room temperature, after that 100
ml (0.1IN) iodine solution was by pipetted with
continuous stirring for half an hour. The contents of the
beaker shall be filtered by a dry and clean filter paper.
The filtrate solution stand for 24 hours, then titrated with
sodium thiosulfate 0.1N using starch indicator, the
weight of iodine adsorbed from the activated carbon
surface is calculated using the following equation [22,
23]

_ X 5
m

N
Where:
m= the weight of the activated carbon in gram
x= A —[2.2B x ml of sodium thiosulfate solution used]
A= N1 x 12693, N1= Normality of iodine solution
(0.1N)

B= N2 x 126.93, N2= Normality of sodium thiosulfate
solution (0.1N)
D= correction factor

Measurement of Bulk Density:

A certain amount of activated carbon was filled into the
previously weighed bottle, then the bottle was weighted
by a sensitive balance and the density was calculated
using the following equation:

Density (gm/cm®)= mass (gm) / volume (cmq)

Measurement of humidity content:

1 gm of activated carbon taken with ceramic container
and put in an electric oven at 110 °C for 1 hour and then
leave to cool at room temperature in a desiccator, then
weighted and calculated the percentage of humidity.

Measurement of the percentage of ash content:

1 g of activated carbon is placed in a ceramic container
and placed in an electric oven at 950°C for one hour. It is
then left to cool in the desiccator and then weighted.
From the weight difference, the percentage of ash
calculated [24].

RESULT AND DISCUSSION:

The carbonation of the base material with high carbon
content is to force the creation of various pores by
eliminating the hydrogen and some atoms involved in
the composition of the original material. Potassium
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hydroxide was used at a constant rate of 75% for the
necrosis and the transformation of the form of the
material used. On the surface of the earth and the natural
bitumen treated with polymer residues, as these types of
activated carbon free of sulfur, nitrogen and various
toxic substances, and after purification of the prepared
models and remove any traces of metals and pollutants
using thermal escalation with 10% hydrochloric acid, the
results of the measurements were as shown in the table
below:

PPFP=Poly Phenol Formaldehyde Polymer:

The data show that activated carbon samples have a
good adsorption capacity by observing the adsorption of
the methylene blue samples, which reflect the surface
area of the activated carbon, if the results show that the
best ratio of polymer residues as a bituminous agent was
1% was the optimal ratio of the interaction with this type
of bituminous material and at the added increase to 2%
decrease the carbon ability of adsorption and the reason
for the non-interaction of bitumen with the increase of
polymer added, which worked on the spread of this
increase between the carbon mass of the outer surface
and is the cause of the loss of some pores through the
spread or adsorption on the surface of activated carbon,
see table 1, figure 1 and figure 2.

Table 1: The Ratio of additive, lodine No., Methylene blue, Ash%, Density and Humidity%o of the prepared samples of activated carbon

Figure 1: Showed measurement of methylene blue adsorption.

20 ppm of methylene 20 ppm of methylene blue 20ppm of methylene blue
blue with 1% additive with 2% without
additive

waste polymer of ‘waste polymer of phenol

phenol for ) for ) £

- o < E ST e ~ <
Figure 2: Adsorption of 20 ppm methylene blue without additive and with
1%, 2% additive waste polymers of phenol formaldehyde

It is noted that the prepared models gave acceptable
adsorption values for the iodine solution, which
expresses the internal surface area of the activated
carbon, and that 2% of the additive gave the best
adsorption process for the iodine solution 0.1N, and the

Sample PPFP % lodine No. mg/g Methylene blue mg/g Ash % Density g/cm® Humidity %

Ho 0 651 66 2.9 0.09 6.2

H, 1 653 87 2.1 0.20 8.1

H, 2 668 73 0.9 0.31 7.5

B.D.H 908 90 3.2 0.325 0.8
e oscillation in the adsorption value was greater than that
= of the laminar dye. The spread of the added polymer was
0 on the outside without being affected by the form of
0 stents or deposited inside the activated carbon model, see
o | table 1, figure 3 and figure 4.
30 800

© 7 Without additive. 1% ' 205 ' B.D.H

6500
500
400 -
300 -
200
100
0 T T T

Without additive 1% 2% B.D.H
Figure 3:Showed measurement of lodine number adsorption

Figure 4: Adsorption of 61N iodine sblution without additive and
with 2% additive waste polymers of phenol formaldehyde
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The measurement density was in the height of the
prepared models. This is due to the increase in the
weight of the material formed. This is evident in note 3,
but all models remained within the acceptable limits of
activated charcoal density compared to B. D. H. Water
was different in each model and model 2 remained the
highest retention for the amount of water absorbed, see
table 1 and figure 5.

It was observed when measurement humidity that the
second sample humidity ratio was higher than the rest of
the samples, but the first model without additives was
less humidity compared to the remaining samples, the
observed variation in humidity measurement of activated
carbon samples is clear evidence of the activated carbon
activity indicated in these ratios, where the more
humidity, this is clear evidence of the presence of many
porous that help to withdraw water molecules and
therefore the second sample is the best in terms of
possession of more porous, see table 1 and figure 5.

The higher content of the ash indicates the presence of
non-carbonated components in the prepared models.
Two degrees of heat and a temperature of less than 450
°Cwere used. The content of ash was higher than the use
of a higher temperature of 550 °C to be the ash content
within the specifications of the comparison model B. D.
H., see table 1 and figure 5.

9

8

Without additive 1% 2% B.D.H

Figure 5:Showed measurements of the Density, Ash and Humidity.
Where: (Blue) Ash; (Red) Density; (Green) Humidity

CONCLUSION:

This research proved the possibility of preparing
activated carbon from natural asphalt for the unit and the
possibility of improving the specifications of adsorption
by adding waste polymer and this research showed that
activated carbon in both cases has good adsorption
properties monofilament and can be used as an
alternative to activated carbon prepared from other
sources higher and higher cost in operations preparation.
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