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Abstract. The discharge of water from oil fields It has become one of the most significant 

environmental concerns associated with the oil sector. Hydrocarbon spills and crude oil fuel 

spills are a continual hazard to aquatic ecosystems. Inexpensive and sustainable sorbent 

materials are needed to mitigate the environmental damage of this pollution. To meet this need, 

this study features a low-density polysulfide polymer prepared by Sulfur and used cooking oils 

react directly. Since both sulfur and cooking oils are hydrophobic, the polymer is close to 

hydrocarbons such as crude oil and diesel fuel and can easily remove them from seawater. Oil 

can be recovered and polymer can be reused in oil spill treatment .  Polysulfide is unique in that 

it is prepared from completely recycled waste. Sulfur is a by-product of the petroleum industry, 

and used cooking oil can also be used as a raw material. Therefore, waste sulfur from the 

petroleum industry is used to make effective anti-pollution adsorbents from the same sector 

According to the study's findings, 98.55 percent of the oil was removed from the north. 

 Key Words: Polymer, absorption, sustainable materials and oily waste water.  

1. Introduction: 

Various pollutants are emerging in our environment. One of the pollutants that can cause an 

environmental problem is the present of oil and grease inside water system[1] and [2]. When 

petroleum wastewater is introduced into the aquatic environment at high concentrations, it becomes 

toxic to aquatic organisms and damages other ecosystems in the body of water [3].Oily wastewater 

discharge into natural water streams has risen as a result of industrial growth and human activities. 

Crude oil spills, power plants, extraction of crude oil, stations, petrochemical plants, and domestic 

trash such as spent cooking oil and lubricant from vehicle spills are all sources of oily wastewater. 

Crude oil transportation is another source of oil spills in surface water [4]. Oil and grease may be 

removed from wastewater using a variety of procedures, which are chosen based on the characteristics 

and condition of the effluent. Gravitational techniques, floating, chemical and biological treatment, 

and dissolved air flotation are some of the most used ways for treating oily wastewater. These 

solutions, on the other hand, came at a great price and required constant upkeep. Another option is de-

emulsification, although it is not frequently utilized due to its low removal efficiency and expensive 

cost. [3]. Various research has been done in order to determine the best methods for removing oil from 

water. Adsorption, flotation, coalescences, membrane filtration biological treatment, 
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electrocoagulation, coagulation, and flocculation are some of the methods used to remove oil. Each 

approach has its own set of benefits and drawbacks. One of the most popular ways for eliminating 

pollutants is adsorption, which is one of the methods described above. The advantages of employing 

adsorption techniques, according to earlier studies, include high oil removal efficiency, cheap cost, 

and low processing cost [3].  

 

2.  Experimental Work 

• Materials 

All chemicals that were used with in experiment are of high purity and analytical grades, except for  

the oil that was supplied from Al-Durra refinery 

 

Table .1 Shows the materials were used in the experimental part. 

Material Properties Source 

Sulfur 
S Ultrafine MOL. Wt. 

=32.065 
Sharqat 

Cooking oil High quality cooking oil can be used as 
 

Ethanol 
C2H5OH , Mol. W=46.07 

g/mol 
Germany 

Oil High quality Iraqi oil refineries 

Salt 
NaCl Ulitra fine 

Mol. Wt. =58.44 g/mol 
India 

 

• Equipment and procedures 

  

• polysulfide preparation apparatus  

 

A photographic image of the apparatus are shown in figures (1) . 

 

Based on the study [5] that was conducted to prepare a polysulfide  polymer. A 4.7 L stainless steel 

cylindrical reaction vessel with a diameter of 20 cm was placed on a variable hot plate. The reaction 

An upper mechanical drive (LS-50D, KOREA) was mounted on an H-shaped rack and supplied with a 

stainless steel impeller, and the device was constructed in a fume hood as follows: (15 cm square 

blade). Temperature probes were installed in the vessel (SH-2, Germany). The reactor Cable ties were 

used to fasten the grips to the H-frame stand. The temperature of the reaction inside the reaction vessel 

was digitally recorded by inserting a thermocouple into an electrical recorder (Micromax, Germany) 

for further monitoring of the reaction's thermal status. The reactor is further secured by attraction to 

the magnetic hotplate since the reaction vessel is magnetized. The temperature probe and a big glass 

funnel were fastened so that they would not come into contact with the moving impeller, and the 

impeller blade was positioned several millimetres from the bottom of the reaction vessel. 

 



ICAUC_ES 2021
IOP Conf. Series: Earth and Environmental Science 961 (2022) 012080

IOP Publishing
doi:10.1088/1755-1315/961/1/012080

3

 
 
 
 
 
 

 
 

Figure (1): Photographic picture of the polysulfide preparation apparatus. 

 

 

• Adsorption apparatus 

 

Figures (2) show photographic picture of the apparatus used for the adsorption process. 

Based on the study  [3],[6],[7],[8],[9] and [10] A 500 ml three nick conical flask (Goel, Germany) was 

used as an adsorption chamber. The adsorption temperature was measured and recorded using a glass 

thermometer submerged within the flask. The flask was equipped with Pyrex glass recycling 

condenser to ensure retarding of any vapors from adsorption mixture. 1000 ml Pyrex glass beaker 

(Simax, Germany) covered via a layer of glass wool insulation material was used as a water bath for 

the adsorption mixture. A thermo couple connected to a digital recorder was put inside the beaker for 

continuous monitoring of water bath temperature.  The whole adsorption equipment was put over a hot 

plate magnetic stirrer (SH-2, Germany) for supplying necessary heat required for the water bath as 

well as providing the vigorous mixing of adsorption mixture. 

 

 
Figure (2): Photograph of the polysulfide adsorption apparatus. 
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3. The result and discussion . 

•    Equilibrium of Adsorption  

Isothermal information analysis with the application of characteristic isothermal modeling is a major 

development in determining the appropriate model that can be used for design purposes. As a result, 

the relationship of equilibrium data that uses either a theoretical or experimental formula to understand 

and predict the degree of adsorption, in choosing the most extreme     adsorption limit for a given 

adsorbent [11],[12],[13],[14],[15]and [16] 

Figures (3 and 4) represent the equilibrium adsorption isotherms curves for the North oil on the 

surface of the prepared polysulfide adsorbent. These curves were plotted for the range of concentration 

(3−27) parts per billion at various temperatures (20, 25, 30, 35, and 40 ° C). It could be recognized 

from these figures that there is a proportional relationship between the concentration of oils in the 

solution and its concentration in the adsorbed phase. This is clearly shown from the shape curves of 

isotherms that are of classical adsorption type. This means that any increasing of concentration of oil 

in the solution increases the concentration of oil on the surface of the adsorbent. But this 

proportionality becomes less notable at high concentrations of oils in the solution because the 

adsorbent reaches its maximum capacity. The values of maximum capacities for the prepared 

polysulfide is shown in table (1)   .  

 

 
Figure (3): adsorption equilibrium isotherms for north oil adsorbed on the polymer at different 

temperatures. 

 

 Table 2: Polysulfide maximum capacities for strategic line oil and north oils. 

Temp.℃                  North oil 

Ce(ppm*1000) qe(g/g) 

20 3.5 1.65 

25 4.06 1.6 

30 5.04 1.55 

35 5.5 1.43 

40 6.01 1.373 

 

• polymer adsorption of oils. 

The stock solutions were made by weighing (2 percent, 4%, 6%, 8%, and 10% ml) of North oil and 

dissolving it in 100 ml of distilled water. Then, following the dilution law [17],[18],[19],[20], and [9], 

solutions with the appropriate concentrations were produced by serial dilution with distilled water: 

C1 * V1 =C2 * V2           ( 1) 

Where:  

C1: The initial concentration of the solution in milligrams per liter (mg/L). 



ICAUC_ES 2021
IOP Conf. Series: Earth and Environmental Science 961 (2022) 012080

IOP Publishing
doi:10.1088/1755-1315/961/1/012080

5

 
 
 
 
 
 

C2: The concentration of the solution after dilution in milligrams per liter (mg/L). 

V1 is the volume of the solution before it is diluted (mL). 

V2: After dilution, the volume of the solution (mL) 

• Effect of temperature. 

In the adsorption process, it is very important to know the extent to which the temperature affects the 

efficiency of the adsorbents [21]. 

Figures (4.9 and 4.10) show the effect of temperature on the adsorption capacity in aqueous solution of 

polymer for North oil. The temperature range for the adsorption process was chosen as (20–40) ◦C in 

viewing to the expected values for the industrial process. From these graphs, it can be seen that an 

increase of temperature causes a decrease in the adsorption capacity for the two oil. This result is 

consistent with a recent research by [22] .(4.154.18), which showed the effect of temperature on the 

percentage of oils removed. These figures indicate that the increasing of temperature leads to a 

decreasing of the removal percentage of the oils. Where, the removal North oil decreased from 98.55% 

to 77.99% with increasing the temperature from 20 ◦C to 40 ◦C. This behavior is in agreement with the 

study done by [23]. They explained that the adsorption forces between the dye molecules and the 

active sites become weak when the temperature increases, which leads to a decrease in the removal 

percentage of oil. 

 

 

• Kinetic of adsorption  

The quantity of north oil adsorbed on the produced polysulfide as a function of time for the 

temperature range (20–40) C is shown in Figures (4). The amount of  oils adsorbed grows fast in the 

first sixty minutes, as seen by these data. After that, until the equilibrium state is reached, there is no 

substantial variation in the quantity adsorbed. 

 

 
Figure (4): Adsorption rate of north oil on polysulfide at various temperatures. 
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4. conclusion.  
 

The present study shows that the polymer material gives a high ability to remove North Oil  from the 

aqueous solution, and as a conclusion from this research study, both physical and chemical 

characteristics show the polymer's ability to act as an absorbent material for removing oil. The initial 

crude oil concentration in water ranged from 20 to 90 parts per million (ppm * 1000) and the change 

in oil concentration after adsorption was determined using a UV-VIS spectrophotometer. The 

experimental data were fitted to the adsorption kinetics of spurious first  order models and spurious 

second  order models, with better results obtained for the latter. The results of the study showed that 

98.55% of The oil was removed out of the north. 
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