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Abstract

The study included the study of the preparation of activated carbon from
coconut shell with different bitumen's material by adding salicylic acid at
constant ratio's with Potassium hydroxide. The ratios of reactive
substances, The amount of reactants carbonated material and bitumen's
material were verified using different ratio's to obtain a better Production
which is not less efficient than some other types.to obtain a better result
of iodine number adsorption and methylene blue pigment adsorption,It
had to be done the physical and chemical tests of the prepared models,
including determination of the density, ash, iodine (IN),measure
mentexternal surface area by the method of adsorption of the Methylene
Blue aqueous, measurement Humidity content.

Introduction

Activated carbon are widely used as adsorbents in gasand liquid-phase
separation processes, purification of products and water cleaning
operations[1-3]The material of different raw materials under different
conditions, Activated carbons were prepared by impregnation of crushed
clean date zinc chloride followed by carbonization in absence of air at
600°C. Steam-activated carbon was prepared by asifying 600°C
carbonization product at 950°C to a burn-off = 50%. KOH- activated
carbon was prepared by impregnating date pitscarbonization product
obtained at 450°C in concentrated KOH solution followed by
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carbonization at 840°C [4]. Asphalt was modified through catalyzed
treatments with Sulphur and recycled polymers separately. Different
asphalt samples (57 samples) of various chemical compositions were
prepared utilizing different reaction parameters and conditions. These
asphalt samples were carbonized by thermal treatments with sulphur or
sulphuric acid[5]. the activated carbon has been prepared from sawdust
and this was done by carbonization of sawdust at temperature of 350° C
for 3 hours, after that treated with KOH at various ratios ranging from
(0.5:1), (1:1), (1:2), (KOH: Carbonized materials) using microwave
radiation at power of (90, 180, 270, 360, 450, 540, 630, 720) watt and at
period of (6, 8, 10, 12, 14, 16, 18, 20) minutes, many tests have been
conducted on of prepared activated carbon samples such as determining
the activity of the samples through adsorption of iodine and [6]. the
activated carbon has been prepared from the spent lubricant oils in the
presence of additives which include polymers. Spent lubricant oils and
polymers waste products are pollutant materials, it is possible to use these
wastes to prepare activated carbon[7]. preparation activated carbon from
waste tires. The produced carbon from the primary carbonization is
activated by using excess amount of mineral hydroxides (LiOH, NaOH
and KOH) number and ability to adsorb the methylene blue .The density
and ash content of the prepared carbon were also evaluated [8]. Activated
carbon prepared from Balsamodendron caudatum wood waste by various
chemical processes[9] . Researchers in the recent past have mainly
focused on the preparation of the activated from agricultural waste
materials as an alternative for the commercial activated carbon[10].
Consequently, numerous low cost alternatives have been proposed
including sago waste[11], Lapsi seed stone by chemical activation with
phosphoric acid [12]. rice husk [13], wheat husk[14], harmful aquatic
plant for high stable super capacitors [15], The Pistachio Shells [16], the
spent lubricant oils in the presence of additives which include polymers.
Spent [17], Waste Tires[18].

Experimental

Preparation of activated carbon

Coconut husks were taken with their dry natural form and well tested to
powder to be the reaction with the best carbonated material and get good
results

Carbonization process [19]

Carbonization has two steps
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First step: The raw material (coconut husks) was mixed with a fixed
weight of 10 g with different weight ratios of erythrocyte (10, 5, 2.5, 1 g)
and then add (40, 30, 25, 22, 21) (NaOH) and then add 1 ml Salicylic acid
After mixing the materials with each other, add 10 ml of petroleum ether
with heating (40-60) M at the beginning and then raise the temperature to
550 m with continuous shaking until the end of the release of gases and
then spare the extra hour To ensure that they are free of gases

The second step is similar to the first step, but change the weight ratios
where the ratio of the substance of the water bath was fixed by a fixed
weight (10) g with different weight ratios of the raw material coconut
husks and changing the weight ratios of the erythrocytes (5, 2.5, 1, And
then add (30, 25, 22, 21) g NaOH and then add 1 ml Salicylic acid and
after mixing the materials with each other, add 10 ml of petroleum ether
with heating (40-60) M at first and then raise the temperature To 550
MHz with continuous shaking until the end of the release of gases and
then spare an hour to make sure that they are free of gases

Activated Carbon Purification[19]

After finishing the previous two steps, the mixture is cooled down. Then
add the free distilled water to the ions. Then rinse with distilled water
several times until the washing water is equal to the base form. Add 100
ml of concentrated HCI solution with 2 hours of heat to remove any
After it is washed with distilled water until it has been confirmed to be
free from acidic effects and then dried at 130 ° C for 6 hours and kept in
isolation from air and humidity for measurements.

Activated Carbon Properties Measurements:
1- Adsorption Properties:

A- Measurement of internal surface by lodine Adsorption
Method (lodine Number)

This method is a common method to give information on the internal
surface area of activated carbon and is expressed by the number of grams
of iodine extracted from the solution by one gram of activated carbon[21]
and added to it (10) ml of solution (5%) HCI and then heated to boil for
Half an hour after it cooled to laboratory temperature and added to it (100
ml) (0.1N) Of the iodine solution and elicited for half an hour by means
of an electric stirrer device. Then filtrate and take (mI50) of the filtrate
and dissolve with 0.1 N sodium anosulfate solution with a starch guide
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and calculate the volume of sodium thiosulfate from the blacksmith.
The lody number is calculated by the following equations[21]:

X = A - [22B * mL of Thiosulfate Used] .. .. (1)
A = N1 * 126.93 ... (2)
B = N2 * 126.93 ... (3)

X = iodine weight (measured in mg) adsorbed by activated carbon

N1 = Standard concentration of iodine solution (0.1 N)
N2 = Standard concentration of sodium thiosulfate solution (0.1 N)
The iodine number is calculated from the following equation:

M = The weight of activated carbon model used.
D= Correction Factor (value close to one)

B. Measurement of the outer surface area by the method of
adsorption of the Methylene Blue Test from its water solution

This method is a common method and An exact weight of (0.1 gm) of
prepared activated carbon sample was added to an aqueous solution of
(20 ppm) methylene blue pigment in a conical flask. The solution was
shaked by an electrical shaker for (24 hr) at a temperature of (25°C) till
adsorption of methylene blue from its aqueous solution was completed
and a state of equilibrium was reached. The absorbance of the solution
was determined using (CECIL-3021 Spectrophotometer) at (Amax = 665
nm). The final concentration of methylene blue value was calculated as
the number of milligrams of methylene blue adsorbed by one gram of
activated carbon using calibration curve, specially performed for this
reason [22]. The adsorption of methylene blue allows the determination
of the specific surface area of activated carbon directly [23].

2- Physical Properties:
a) Measuring density [24].

A certain amount of activated carbon is placed in a volume vial so that
the carbon is occupied with a certain size. Note that the carbons are made
at one level by the light mark on the sides of the density vial. The carbon
inside is then weighed using a sensitive balance

Density (gm / cm) = mass / volume

b) Calculation of humidity[25]
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This method involves moisturizing 1 g of activated carbon with a quantity
of filtered water. The model is then filtered and weighed and placed in an
oven at 150 ° C for 4 hours and left to cool. The percentage of the
adsorbed water representing the moisture content

3- Measuring of Total Ash Content [26]

The inorganic material contained in activated carbon is measured as Ash
content, generally in the range between 2 and 10%. One gram of
activated carbon is taken and placed in a ceramic container. The gel is
then placed in an electrical outlet at 1000 ° C for one hour,or until the
stability of the weight after it is cooled to the laboratory temperature in a
container desiccater and calculates the weight of the remaining form,
which represents Ashes and calculated the percentage of it.

4-Determination of acidic function of activated carbon[27]
Take 1 gram of activated carbon and add 10 mL of distilled water and stir
for half an hour and then filtrate. The acidic function of the solution is
measured.

Results and discussion

First step: The raw material (coconut husks) was mixed with a fixed
weight of 10 gram with different weight ratios of erythrocyte (10, 5, 2.5,
1 gram) and then add (40, 30, 25, 22, 21) (NaOH) and then add 1 ml
Salicylic acid After mixing the materials with each other, add 10 ml of
petroleum ether with heating (40-60) M at the beginning and then raise
the temperature to 550 m with continuous shaking until the end of the
release of gases and then spare the extra hour To ensure that they are
free of gases.

Activated carbon is produced from a wide range of different sources and
in different ways. The researchers divided it according to the standard
specifications of activated carbon to several types including animal
charcoal to carbon black to coal kilns to polymers (2). It was produced
from plant sources, Acacia, hardwood, nutshells, etc. In this study, one
of the crustaceans was adopted, namely, coconut shells with high calcite
content.
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In this study, one of the crustaceans was adopted. Coconut husks with
high calcination content. Most of the methods adopted in the literature
for the preparation and production of activated carbon from raw
materials by carbonate with various carbonate factors such as sulfuric
acid, perchloric acid, sulfur and others, or bases as sodium hydroxide or
by Carbonated salts such as sodium acetate and most carbonation
methods were based on the principle of removing hydrogen from
carbonic materials in solvent media. In our study, the carbonate of the
raw material (coconut husks) It is dry with sodium hydroxide.

For the purpose of removing the hydrogen in the form of water and
thermal disposal, that is the process of carbonization in this case is a
fusion fusion process followed by the loss of water and other gases
where a black mass has been obtained and washed and activated with
metal acids. Table (1) shows the measurements of the activated carbon
samples prepared and compared with the commercial models and the
attached forms.

It was observed that when studying the adsorption of iodine from its
water solution, which expresses the internal surface area of activated
carbon. There is a significant increase in iodine adsorption from its
hydrolysis with increasing KOH ratio.

The same is true for the adsorption of the Methylene Blue pigment from
its hydrolysis, which expresses the outer surface area of the activated
carbon.

Humidity values are high, generally high, reflecting the activated carbon
adsorption potential of water vapor adsorption

As for the density, the values of iodine and Methylene Blue were
proportional to the density as the number of iodine and Methylene Blue
increased

When comparing the models prepared with commercial activated carbon,
the value of the iodine number increased by approximately 1.8 times and
the value of the Methylene Blue increased by 1.5. This reflects the role
played by KOH in the development of the porous structure of activated
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carbon by malfunctioning in the crystalline structure of activated carbon
A material that works on the hydrogen halo in a water body, thus causing
a defect in the crystalline structure and producing pores with high
adsorption potential. The preparation method does not require high
temperatures of 900-1000 °c.

The process of carbonization and activation occurs at 550 °c
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Table (1): General specifications of activated carbon produced from the
residues of coconut husks with the presence of oxidized oxidation bath

Coconut shells: kim—

) o lodine Number Methylene Humidity
al-Ali :KOH: Salicylic Density g/cm® | Ash content %
mg/g Blue mg/g %

acid

10: 10: 40:1

10: 5:30:1

10: 2.5: 25:1

10: 1: 22:1

10: 0.5: 21:1

10: 0.1: 10:1

5:10:40:1

2.5:10:30:1

0.1:10: 25:1

1:10: 22:1

0.5:10: 211

0.1:10:10:1
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Figure-1. Langmuir linear plots of lodine Number on the

produced carbons.
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Figure-2. Langmuir linear plots of Methylene Blue on the
produced carbons.
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Figure-3. Langmuir linear plots of Humidity % on

the produced carbon

Density g/cm?3

0.6

0.5

04 -

0.3

0.2 -

0.1 -

0r=

0

10 20 30 40 50
KOH

Figure-4. Langmuir linear plots of Density on the

produced carbon
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Figure-5. Langmuir linear plots of Ash content

on the produced carbons.

REFERENCES

1- Amjad H. EI-Sheikh, Alan P. Newman, Hafid K. Al-Daffaee, Suki
Phull, Neil Cresswell. Characterization of activated carbon prepared from
a single cultivar of Jordanian Olive stones by chemical and
physicochemical, techniques. J. Anal. Appl. Pyrolysis 71 (2004) ,PP.151-
164.

2- 0.Vohler, E.Vonsturn, H.Von Kienel and P.Klies chmit, "Carbon",

Ed .Ullman's encyclopedia of industrial chemistry, 5th , Ed .Berlin
,VCH.,(1986).

3- Hassler, John, W., "Purification with Activated Carbon: Industrial,
Commercial and Environmental™, Chemical Publishing Company Inc.,
New York, N.Y., (1974).

4-Othmer, K., Encyclopedia of Chem. Tech., John Wiely and Sons, Vol.
4, (1964), p. 149-156, New York.

5- N.R.; Brink, J.A. and Brink, Jr., Chem. Process Ind., 4th ed., N.Y.
(1976), pp. 163-166.

6- Sheikha. S. Ashour, Carbon Science, Vol. 8, No. 2 ,(2007),PP. 10, 1-
107.

4- Imad A. Al-Dobouni Faris F. Al-Saffar Thair A. Hallo, Effect of
Chemical Structure of Asphalt and Carbonization Methods on Adsorption
Properties of Active Carbon Raf. Jour. Sci., Vol. 16, No.3,(2005), pp. 45-
56.

114



Iraqi National Journal of Chemistry 2018; 18 (2)

7- Khaled A. Awaid, Ahmed A. Hammadi, Preparation of activated
carbon from sawdust using microwave radiators, J.Edu.& Sci. , Vol. (26)
No.(2),(2013),pp.16-27.

8- Khalid A. Aweed, Preparation of Activated Carbon from Wastes Tires
by Minerals Hydroxide (LiOH, NaOH and KOH), Tikrit Journal of Pure
Science, Vol. 13 No.(3),(2008) .

9-B. Sivakumar , C.Kannan2, and S. Karthikeyan, PREPARATION
AND CHARACTERIZATION OF ACTIVATED CARBON
PREPARED FROM BALSAMODENDRON CAUDATUM WOOD
WASTE THROUGH VARIOUS ACTIVATION PROCESSES, Rasayan
Journal Chem., Vol. 5, No.3, , July-September ( 2012),PP. 321-327 .
10- B. Martin (USEPA), Federal Register,VVol.77, No 58 . ,(2012).

11- K. Kadirvelu, C. Karthika, N. Vennilamani and S. Pattabhi,
Chemosphere,VOL. 60, NO. 1009,(2005) .

12-Shrestha Rajeshwar M.1*, Yadav Amar P.2, Pokharel Bhadra P.1 and
Pradhananga Raja Ram 2,(2012), Preparation and Characterization of
Activated Carbon from Lapsi (Choerospondias axillaris) Seed Stone by
Chemical Activation with Phosphoric acid, Research Journal of Chemical
Sciences, Vol. 2(10), 80-86, October (2012).

13- Dakel Nasser Taha Ahmed Saleh Farhood, Preparation of phenol
adsorption on the surface of Carbon Activated preparation of rice husk
using system injection manufacturer locally, Journal of Babylon
University/Pure and Applied Sciences/ No. 2, Vol. 20,(2012).

14- Dakel Nasser Taha, Ahmed Saleh Farhood,Preparation of phenol
adsorption on the surface of Carbon Activated preparation of wheat
husk using system injection manufacturer locally, Journal of Babylon
University/Pure and Applied Sciences/ No. 5, Vol. 20, (2012).

15- Jiangfeng Li, Qingsheng Wu , Activated carbon derived from harmful
aquatic plant for high stable super capacitors, Chemical Physics Letters
(2017),

16- Dakhil N. Taha, Luma A. Mohammed, Ahmed S. Farhood, Ilham N.
Abid Ali ,2014, Adsorption of Janus Green B Dye From Industrial\Waste
Water on The Pistachio Shells, Eng. &Tech. Journal, VVol.32, Part
(A),No0.13,(2014),PP. 3106-3119.

17- Ammar Ahmed Hamdoun Maher Saleh Ahmed,2012, activated
carbon prepared from the spent lubricant oils in the presence of additives
which include polymers, J. of Education and Science, Vol.25, No.2,
PP.44-58.

18- Alaa H. Jalil,2012, Surface Area Determination of Activated Carbons
Produced from Waste Tires Using Adsorption from Solution, Tikrit
Journal of Pure Science Vol. 17, No . 2 , PP.99-104.

115



Iraqi National Journal of Chemistry 2018; 18 (2)

19- Usama Mohammed Majeed AL-Ta’ee, Preparation of Activated
Carbon from Bitumenous Sources In Agra Governate,(2006), M.Sc.
Thesis, College of Education, University of Mosul.

20-AWWA Standard for Granular Activated Carbon, (1974), B604-74,
Sec. 7, Approved by J. the American Water Works Association Board of
Directors on Jan. 28.

21-ASTM D4607-94,"Standard Test Method for Determination of lodine
Number of Activated Carbon™, Part 30.) < (1994), New York, NY,.

22- Verhoef, P.N.W., (1992), "The methylene blue adsorption test applied
to Geomaterials”, Memoirs of the Centre of Engineering Geology in the
Netherlands, Deltf University of Technology, No.101, GEOMAT.02, 70
p,.

23- Chongrak K., Eric, H., Noureddine, A., and Jean, P., "Application of
Methylene Blue Adsorption to Cotton Fiber Specific Surface Area
Measurement”, The Journal of Cotton Science, 2, (1998), 164-173.
24-M.benadjemia, L.milliere ,L.Reinert , N.Benderdouche ,L.Duclaux , "
Preparation , characterization and Methylene Blue adsorption of
phosphoric acid activated carbons from globe artichoke leaves , Fuel
Processing Technology ,92,(2011),PP. 1203-1212 .

25-ASTM D2854-96, "Standard Test Method for Apparent Density of
Activated Carbon", Part 30., (1996), New York, NY,.

26- ASTM D2867-83, "Standard Test Method for Moisture in Activated
Carbon", Part 30.,(1983), New York, NY,.

27-. ASTM D2866-94, "Total Ash Content of Activated Carbon”, Part
30., (1994), New York, NY,

28-ASTM D3838-83""Standard Test Method for pH of Activated
Carbon", Part 30. , (1983), New York, NY, .

29-Patra Panyawafanakit, “Produced activated carbon from palm oil
shell: activated by super heated steam”. M.Sc. Thesis, Department of
Appropriate Technology for Resource Gradnate School, Mahidol
University, (1997).

30-Puzix A.M. and et al, “The surface groups in synthetic carbons
activated with H3PO4”, Carbon, . (2002), 40, 1493-1505.

116



