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ABSTRACT 

          In the current study, waste polyvinyl chloride pipes were used as a basic 

material in the reactions, which are widely used Infor water supply and drainage 

system, where the waste pipes were prepared by cleaning them from suspended 

materials and grinding them into small particles, then reacting natural polymers 

from plant; Tannic acid  .We have obtained  modified polymer (PVC/Tannic acid)  

or PVC-Ta. The modified polymer have been grinded to obtain powder .Four 

techniques were used to characterize the properties of natural and prepared 

polymers: Fourier infrared spectroscopy (FTIR), scanning electron microscopy 

(SEM) , X-ray diffraction (XRD), and thermogravimetry (DTA-TG) .  The study 

included the use modified polymers (PVC-Ta) to clean up the oil spill on the 

surface of the water by using the absorption phenomenon. This study included 

studying the effect of several conditions on the functioning of modified polymers, 

such as the amount of absorbent and time, for obtaining optimal conditions. 

The study showed that the modified polymers possess a high efficiency in 

removing insoluble floating oil stains on the surface of water and dissolved 

petroleum materials, PVC-Ta recorded the highest percentage of insoluble oil stain 

removal with an oil absorption capacity of 5.55 g, an ideal weight of 0.4g and an 

ideal time of 4 hours. The modified polymers were recovered from the crude oil, 

and reused again with high efficiency. The physical and chemical method used in 
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the present study of water treatment is mainly due to its simplicity, ease of use, low 

cost as well as excellent removal efficiency. 

Keywords: PVC , Tannic acid , Oil spills ,Cleanup, Absorption. 

 

INTRODUCTION 

          Water pollution  is the contamination of water bodies, usually as a result of 

human activity, to the point when its authorized uses suffer damage 
[1]

 . A body's 

capacity to provide ecological functions that it could normally provide is reduced 

by water contamination. Water bodies include elements like lakes, rivers, oceans, 

aquifers, reservoirs, and underground. Contamination happens when pollutants are 

introduced into these sources of water. The four common causes of water 

contamination are sewage, manufacturing, agricultural, and civil drainage, 

including rainwater
[2]

. Aquatic ecosystems can suffer from the discharge of 

inadequately treated wastewater into natural waters, for instance. Drinking, 

bathing, washing, and irrigating with contaminated water increases your risk of 

getting sick from them. There are two types of sources of water pollution: point 

sources and non-point sources. Good example of point source pollution with a 

specific known cause are an oil leak, a sewage treatment center, and a storm drain. 

Non-point sources that are not confined to a single location such as agricultural 

runoff, are more diffuse 
[3]

 Contamination as a result of a prolonged cumulative 

influence. 

       Hazardous materials (e.g., oil, metals, plastics, pesticides, persistent organic 

pollutants, industrial waste products), harsh situations (such as pH shifts and 

hypoxia, stressful Types of pollutants include hot temperatures, high turbidity, 

offensive flavors or odors, saltwater changes, and harmful microorganisms. 

Pollutants include both organic and inorganic substances. Heat can be a 

https://en.wikipedia.org/wiki/Water_pollution#cite_note-2
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contaminant, which is what the phrase "thermal pollution" alludes to. Thermal 

contamination is frequently caused by power stations and other industrial facilities 

using water as a coolant 
[3]

.  Oil Spills when a crude oil hydrocarbon is released 

into the environment, especially the sea environment, as a result of human activity, 

an oil spill occurs. The term typically refers to oil spills that happen in coastal or 

oceanic waters, though spills can also happen on land. Oil spills can be brought on 

by the release of crude oil from tankers, offshore platforms, drilling rigs, and wells, 

as well as the spilling of refined petroleum products (like gasoline and diesel) and 

their byproducts, heavier fuels used by huge ships, like bunker fuel, and any oily 

waste or reject 
[4]

 . PVC waste because of its long lifespan and numerous 

mechanical, electrical, chemical, thermal, and fire resistance qualities, polyvinyl 

chloride (PVC) has become third most popular plastic. Obtaining the desired 

qualities, however, necessitates the use of many additives, some of which contain 

dangerous compounds that pose various environmental and health hazards. PVC 

trash is anticipated to be generated as a result of the widespread use of the material 

in society. It’s found in a variety of waste streams and is exposed to a variety of 

end-of-life treatments 
[5]

. PVC pipes and fittings are necessary for sewage, 

drinkable water supply, irrigation systems, drainage and duct systems in buildings 

and facilities, and cable protection. 56 percent of total demand was met by 

buildings and facilities, followed by sewer (15 %), water supply (12 %), 

agriculture (4%), and cable protection (2% ) 
[6,7]

. PVC pipes and fittings placed 

underground could last for more than 50 years, essentially serving as semi-

permanent fixtures
[7]

. PVC is presently one of the most widely recycled polymers 

in developed countries, owing to its suitability for virtually all recycling 

procedures. As a result, it receives a lot of attention in the recycling industry 

recycling of PVC. In this review, the following technological processes are 
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discussed: Energy-recovery techniques , Mechanical recycling , Chemical 

recycling . Due of the comparatively simple chemical alterations that may be made 

to PVC's surface, it is also widely used in chemistry and materials engineering. 

PVC is a generally nonpolar material that yet has hydrophobic plasticizers that 

may diffuse throughout the structure  and has strong nucleophilic substitution 

reaction reactivity with a variety of nucleophiles, including cross-linkers 

(scheme1)
 [8, 9]

. 

 

Scheme (1) Generic substitution reaction of Cl with a nucleophile in PVC 

      Tannins are astringent polyphenolic macromolecules that bind to proteins and 

other organic substances such as amino acids and alkaloids and precipitate them. 

Leaves and acorn of a chestnut oak (Quercus Montana)  . The plant is an important 

source of tannins. Tannin substances are extensively dispersed in a variety of plant 

species, where they may aid in controlling plant growth as well as serving as a 

form of defense against predators (including as insecticides) 
[10]

 . Unripe fruit, red 

wine, and tea all have astringent tannins that leave the mouth feeling dry and 

puckery after ingestion 
[11]

. Structure and classes of tannins. There are three major 

classes of tannins.Shown below are the base unit or monomer of the tannin. 

Typically, tannin molecules require at least 12 hydroxyl groups and at least five 

phenyl groups to function as protein binders.
[12]

   

 

 

 



2022  Nov……….……………..……….) …9).No(2Vol( sJournal of Kufa for Chemical Science 
   

 

 17 

 

 

 

 

 

 

 

 

Figure 1: Schematic representation of the repeating unit of the ellagi-tannin of                                                    

chestnut wood 

                The concept of employing tannin to purify industrial wastewater is based 

on polyphenols' inherent tendency to entrap metal ions, as well as the ease with 

which such a new product may be removed 
[13]

. Today, tannins are increasingly 

used in tannin-modified adhesive formulations, as adsorbent materials for the 

pollution control of industrial effluent, and as flocculants due to their well-known 

scavenging behavior for many types of metal ions. They are secondary metabolites 

that naturally occur in the wood, fruit, leaves, and other parts of plants. There are 

several approaches, including chemical precipitation, coagulation and flocculation, 

sorption of vegetal trash and specialized processes like reverse osmosis or 

nanoparticle filtration 
[14]

. 

Adsorption Mechanism :- 

Adsorption is the result of interactions between ions, molecules, and the surface of 

the adsorbent. These interactions are influenced by the sorts of molecules or ions 

present as well as the kinds of adsorbent surfaces. The adsorbents are also either 

inorganic or organic, and the surfaces are one of these two. Highly polar in nature, 

inorganic surfaces typically have a positive or negative charge. The traditional  
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Figure 2: Three Steps of Adsorption Mechanism: a) Diffusion of Adsorbate to Adsorbent Surface b) 

Migration into Pores of Adsorbent c) Monolayer Build-up of Adsorbate on Adsorbent 

adsorption method consists of three stages. (Figure.2): a) Adsorbate propagation to 

adsorbent surface. b) Movement into the adsorbent's pores. c) The formation of an 

adsorbate monolayer on the adsorbent. Figure. (2) explains the adsorbate 

distribution process. Adsorbate is diffused on the adsorbent surface in step 1 as a 

result of intra - molecular interactions between the two molecules. Adsorbate 

migrates into the holes of the adsorbent in the second step. Adsorbate particles are 

forming a monolayer of reacting molecules, ions, and molecules at the activity 

sites of the adsorbent during the last step, when they are distributed throughout the 

surface and have filled the volume of pores
[15 

    The aim of this study finding the most beneficial way of reusing the waste PVC 

pipes through ground improvement which will contribute to sustainable 

development. The use of waste polymer as raw materials in the reaction instead of 

using pure chemicals. Reducing pollution that results from the accumulation of 

waste polymers Modification of PVC pipes waste by Tannins. Characterization 

the synthetic compounds by different technique. Using new compound those were 

prepared in the different applications such as Oil spill clean-up. 
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II. Materials and methods 

 PVC Pipe  Waste :-     

        PVC pipe  waste were collected from Basra scrap site, Iraq. The PVC pipe  

were washed with water to remove dirt and were subsequently air dried. The 

cleaned pieces of the pvc pipe were cut into sections using very sharp knives to 

small pieces. The size of the PVC pipe waste were further reduced using an electric 

grinding machine. 

 Modifications of PVC with Tannic acid: - 

         A (6.00 g) of the PVC pipe waste was )5.5g( of tannic acid (in the form of 

sodium phenoxide salts) and 25 ml of DMF were combined while stirring at 110 

°C. The acidification with 10% v/v H3PO4 was carried out for one hour before the 

reaction was stopped. Cold ethanol was used to filter the product and precipitate it. 

Purification of the modified polymer was accomplished by using THF. Scheme (3) 

shows the chemical equation of the modification of PVC with Tannic acid 
[16]

.   
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Scheme (3) Chemical equation of the modification of PVC pipe with Tannic acid 

 Preparing Oil Spill :- 

       The oil spill was made by first adding 50 mL of water to a glass beaker, 

followed by 1 g of crude oil, and swirling the mixture for five minutes to make the 

crude oil symmetrical on the water's surface. 

 Absorption experiments :-  

        The spill oil clean up tests were carried out under the standard protocol U.S. 

American Society for Testing and Materials (ASTM) F726-06]. 0.5 g of modified 

polymer added to the oil spill with stirrer for 5mint to allow became homogenous 

surface. After one hour, the liquid was taken out and poured over a filter paper to 

catch any extra crude oil before being weighed on a scale. By dividing the weight 

of the absorbed oil by the weight of the dry materials at the beginning, the oil 

absorbency (g/g) was computed 
[17]

. 

III. Characterization methods :- 



2022  Nov……….……………..……….) …9).No(2Vol( sJournal of Kufa for Chemical Science 
   

 

 21 

 

      Four methods were used for the characterization of the natural and prepared 

polymers: Fourier Transformed Infrared spectroscopy (FT-IR), scanning electron 

microscopy (SEM)  X-Ray diffraction (XRD) , and Thermo-gravimetry (DTA-TG) 

 Fourier Transformer Spectroscopy (FT-IR) :- 

          The vibration frequency of the functional groups in the five distinct modified 

polymers was determined using Fourier transform infrared spectroscopy (FT-IR). 

An FT-IR spectrometer measured the spectra between 400 and 4000 cm
-1

 wave 

number. After completely combining the dry amount of polymers (approximately 

0.1 g) with KBr and pressing the mixture into a pellet, the FT-IR spectra was 

captured. 

 

 

 The FT-IR spectrum of PVC :- 

         The PVC FT-IR spectrum is displayed in Figure (3). The asymmetric 

stretching bond of C-H is seen by the peak at 2978.19 cm
-1

, and the symmetrical 

stretching bond of CH2 is shown by the peak at 2854. cm
-1

 the peak for the 

asymmetric stretching bond of CH2 in phase is at 2908.75 cm
-1

 The -CH2 aliphatic 

bending bond in phase is given to the peaks at 1489.10 cm
-1

. The bending bond of -

C-H near Cl is thought to be responsible for the peak at 1234 cm
-1

. The PVC 

backbone chain's C-C stretching bond can be found between 1172.76 cm
-1

. Finally, 

the C-Cl gauche bond is represented by the peak at 613.38 cm
-1

 
[18,19]

. 

 FT-IR spectrum of Tannic acid :- 

        The polyphenolic tannin compound exhibits a variety of features in different 

frequency bands. Figure (4) depicts the spectrum's FT-IR of tannic acid. The 

polymeric O-H group is responsible for the large peak at 3414 cm
-1

; the dimer's 
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C=O stretching band is visible close to 1712.85 cm
-1

. Additionally, at 

1200,1450.52, and 1030.02 cm
-1

, respectively, 

 

Figure (3) FTIR spectrum of pvc pipe waste 

display the characteristic C-O stretching and in-plane and out-of-plane O-H 

bending bands. C-H stretching frequency corresponds to the band at 2928.04 cm
-1

, 

while C=C is represented by the band at 1612.54 cm
-1

. The medium to moderate C-

H in-plane bending vibration 1323.21 cm
-1

 is more noticeable than the C-H 

aromatic stretching vibration. The effect of the distortion vibration of C=C in 

benzene rings is visible in the band at 759.98 cm
-1

. The distinctive -D- glucose unit 

absorption may be seen in the absorption band at 871.85 cm
-1

 
[20,21]

. 
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Figure (4 ) FTIR spectrum of Tannic acid 

       The compounds PVC-Ta was preparing by modification of pvc pipe waste as 

After that , this compound was characterized by FT-IR . FT-IR spectra are shown 

in figures (5), appear decrease in peak at 1724.42.13 cm
-1

 has been attributed to 

C=O, the band at 2970.48 cm
-1

 relates to C-H stretching frequency, the peak at 

3421.83 cm
-1

 is credited to the polymeric O-H group, and the band at 1678.12 cm
-1

 

can be associated to the existence of conjugated carbonyl groups. The band at 

1774.57 cm
-1

 and the C-H bending frequency at 1330.39 cm
-1

 both provide 

evidence that the functional group C-O-C is present in tannic acid. It is possible to 

attribute a noticeable band at 1431.23 cm
-1

 to C-OH stretching. The finding 

exhibits distortion vibration of C=C in benzene rings at 759 cm
-1

. Stretching 

vibrations of C-O groups can be seen in the spectrum about 1235.77 cm
-1

. The 

characteristic absorption of a unit of -D-glucose is represented by the absorption 

band at 840.99 cm
-1

. Table(1) shows the important characteristics FT-IR bands and 

their location for prepared compound PVC-Ta. 
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Figure (5) FT-IR spectrum of prepared compound PVC-Ta 

Table(1) The important characteristics FT-IR bands and their location for prepared 

compound PVC-Ta. 

 Thermal gravimetric analysis (TGA) :- 

           Thermal gravimetric analysis (TGA) is one of the methods of thermal 

analysis techniques used to study the thermal stability of a wide variety of 

materials. TGA assesses the quantity and rate of change in a sample's mass as a 

function of time or temperature in an inert environment 
[22,23]

. The primary 

purposes of those measurements are to ascertain the compositional and thermal 

properties of materials 
[24]

. It is especially useful for studying polymeric materials. 

The thermal stability of polymers is defined as the resistance of polymers toward 

thermal and thermochemical degradation under isothermal or dynamic conditions. 

The generated thermograms were used in the current work to determine many of 

Comp. OH 

(cm
-1

) 

C-H 

Stretching and  

bending 

(cm
-1

) 

C= O 

stretching 

(cm
-1

) 

C-O 

(cm
-1

) 

stretching 

C-O-C 

(cm
-1

) 

C-OH 

stretching 

(cm
-1

) 

β-D- glu cose 

(cm
-1

) 

C= C 

streching 

(cm
-1

) 

PVC-Ta 3421.83 
2970.48 - 

1330. 39 
1724.42 1253.77 1774.7 1431.23 840.99 759 



2022  Nov……….……………..……….) …9).No(2Vol( sJournal of Kufa for Chemical Science 
   

 

 25 

 

the thermal stability characteristics, such as the tangential decomposition 

temperature (initial decomposition temperature Ti). The degree of decomposition 

temperature at 50% weight loss of the sample (T50), the final decomposition 

temperature (Tf), the amount of char at the conclusion of the decomposition 

process
 [25]

. 

 Thermal gravimetric analysis (TGA) of prepared compounds :- 

Concerning polymer PVC-Ta three stages of decomposition are shown in Figure 

6. The post-curing, thermal reforming, initial oxidation stages, and removal of 

volatile fractions contributed to the first stage at 69.45°C (12.20 % wt.). The loss 

of methoxy molecules (49.84 %weight) from the cleavage of the methylene group 

is thought to be responsible for the second step at 311.93°C. a third stage is 

equivalent to ( 28.52% wt.). loss at 470.07 oC corresponds to condensation 

reaction, during which the PVC-Ta decompose and precipitate a large amount of 

H and a small amount of CH4 with remains (9.44% wt.) of carbon .
 [13],

 
[26] 

 . Table 

(2) shows the TGA parameters for the synthesized PVC-Ta polymer . 

 

 Figure (6 )The TG/DTA curve of prepared compound PVC-Ta 
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Table (2) The TGA Parameters for the synthesized PVC-Ta polymer. 

polymer 

TG/TGA 
Mass 

loss % 

Ruds. 

At C° 

  

 

Total 

C°% 

Weight 

Loss 

Decomposition 

Stage 
Ti °C Tm (max) °C Tf °C 

PVC-Ta 

First stage 
 

45 69.45 110 12.20 
 

800 
90.56 Second stage 290 311.93 385 49.84 

Third stage 480 470.08 525 28.52 

 X-ray Diffractometry :- 

          Physically, diffraction is the result of electromagnetic radiation deflecting 

away from obstructions. As the atom plans are positioned at distances similar to X 

ray lengths, this phenomenon can be used to analyze materials. X rays are 

electromagnetic waves that resemble light but have a much shorter wavelength 

 (= 0, 2 Å- 200 Å) 
[27]

. 

        The way the material's atomic planes are arranged within the crystal lattices 

determines how much light is diffracted. The law describes the diffraction angle 

and the spacing between atomic planes in a crystal structure for a given wavelength 

of electromagnetic radiation. Typically, diffracted X-rays are found using a 

detector, then processed and counted to create diffracted or pattern beams. An 

unknown sample can be identified by converting diffracted patterns into d-spacing. 

Usually, the diffracted pattern beams are compared to numerous reference patterns 

in order to identify the materials 
[28]

. 

      The interplanar spacing d and the value of 2θ are described. The broad 

diffraction peaks from the obtained XRD patterns showed that the structure 

performed a semi-crystalline nature, which was defined by the location of the 

maximum 2θ of the broad peaks. The average values of d were determined using 

Bragg's equation (2dsin θ = nλ) 
[29]

 . 
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        The molecular weight and crystallinity of polymers were the main 

determinants of their qualities. XRD The crystallinity index (CI), which is 

frequently used to gauge crystallinity, can be computed by X-ray diffract. I 

propose the following formula to calculate the crystallinity index (CI): 

CI (%) = [( Im-Iam)/ Im] *100 

where Im is the crystalline peak's maximum intensity in arbitrary units, about 2θ, 

and Iam is the amorphous diffraction, in arbitrary units. The majority of the time, 

CI offers details regarding the crystal state. The area of the crystalline peaks could 

also be divided by the overall area under the curve in an X-ray diffractogram 
[30]

 to 

determine crystallinity. The typical PVC-Ta diffraction pattern, given in angle 

form figure (7) shows strong reflections at 2θ around 29.52°, however differently 

indexed crystalline peaks (011%). 

 

Figure(7)  XRD of PVC-Ta 

 Scanning Electron Microscopy (SEM):-                                             

The surface morphology was investigated using SEM. A focused electron beam is 

used in scanning electron microscopy, a form of electron microscope, to produce 
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images on the sample surface. The sample's atoms and electrons interact, resulting 

in a variety of signals that carry details on the surface's general composition and 

structure. 
[31-32]

. The SEM micrographs of PVC figure (8) showed smooth and neat 

surfaces with a high degree of homogeneity 
[33]

.  

 

Figure(8( SEM images of PVC 

Figure (9) shows the SEM micrograph of PVC-Ta.  The image appears as a single 

surface that contains fine cracks and pits that spread in huge quantities in the Nano 

form which see at 200 nm. 
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Figure (9) shows the SEM micrograph for PVC-Ta 

VI. Absorption Studies :-  

         Products or substances known as sorbents have a strong capacity to absorb oil 

and resist water. They are also oleophilic and hydrophobic oil is let to absorb after 

the adsorptive substance has been applied to the stain. The material that has been 

saturated in oil is then taken, and depending on the adsorption process, it will 

either be safely thrown of or pressed to extract the petroleum and then 

redistributed. Recyclability, wettability, density, shape, sorption capacity, and 

sorption rate are all factors that affect how effective a sorbent is.  

 Oil Sorption Mechanisms :- 

        The general sorption mechanisms in the current investigation include the 

absorption approach. Using crude oils, the oil absorption tests were carried out in 

accordance with the recommended procedure (American Society for Testing and 

Materials (ASTM) F726-06) 
[34]

 . The oil up take (g) for sorbent materials obtained 

from the following equation: 

Oil up take = mo – ms 

          The following equation provides the oil absorption capabilities for these 

absorbents 
[35]

:  

 

Where Q represents the oil absorption capability (g/g), m0 is the overall weight of 

moist absprbent following a 10-second oil drainage, and ms represents the mass of 

the  absorbent prior to absorption (g). Then use a nipper, the moist  absorbent was 

removed, and then it was weighed. The identical absorption time was tested three 

times individually for each sample, and the average value was calculated. All of 

the petroleum absorption tests were carried out at 27ᵒ C. 

https://en.wikipedia.org/wiki/PH-sensitive_polymers#cite_note-4
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 Study the Effect of Increasing the weight of Sorbent Materials on oil 

spill up take at constant Time:- 

            Different weights of sorbent PVC-Ta, were used to study the effects of 

weight increase over a fixed period of time (1 hour) at room temperature (27).  

 

Figure (10) Effect of increasing weight on Oil Spill Cleanup for PVC-Ta 

      Equation was used to calculate the oil uptake value , According to figures (10), 

the q values of sorbent material increase as the sorbent material's weight increases. 

The q values have a linear relationship with an increase in the weight of the sorbent 

material when they reach their optimal values, as indicated in table (3). As weight 

rises, the uptake also does so by comes as a result of the surface area growing as 

the weight grows 
[36]

. On the other hand, chemical modification techniques like and 

may greatly enhance sorption capabilities. The hydrophobicity of the surface of the 

material prevents water adsorption and hence increases oil sorption efficiency 

because there is no rivalry between the molecules of oil and water. Under practical 

circumstances, a number of variables interact to prevent the initial wetting of a 

surface, and they also frequently work against the retraction of fluid after wetting 

[37]
. Real-world surfaces' heterogeneity and roughness can change wettability and 

0
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contact angles at advancing and retreating spots on the surface. On the other hand, 

voids tend to stay loaded when a liquid has saturated a surface, which affects the 

interfacial force 
[37]

. 

Table (3)optimum weight &optimum oil uptake of sorbent material. 

Comp. 
Optimum 

Weight(g) 

Optimum Oil 

uptake(g) 

Oil absorption Capacity 

(g/g) 

PVC-Ta 1.4 1.83 2.07 

 

 Study Effect Increasing the Time on Oil Spill up take with Constant 

Weight of PVC-Ta :- 

           The effect increasing time of absorption studied by using different times at 

constant  weight (optimum weight) of sorbent material at room temperature(27C
o
) 

for compound PVC-Ta.  

Figure (11 ) The impact of an increase in absorption time on oil uptake for PVC-Ta   

 

0
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1
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oil uptake g 

Time h 
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   Figures (11) we observe that compound PVC-Ta absorption increases to 4 hours 

before decreasing after that because it has begun to saturate and is no longer able to 

absorb oil. Due to the repellence forces between the oils in their bulk and in their 

phased-out forms, the adsorbent's internal pores were filled and all of the 

adsorption sites across its surface were consumed. Consequently, the adsorbent 

active sites' attraction for oil molecules decreased, which negatively impacted the 

oil-desorption process ,this causes a decrease in absorption . Table (4) Shows the 

optimum time and optimum oil uptake . 

Table (4) optimum time & optimum oil up take of sorbent material 

Comp. 
Optimum 

Time(h) 

Optimum Oil up 

take(g) 

Oil absorption 

Capacity (g/g) 

PVC-Ta 4 2.22 5.55 

 

Because of the potential to collect and completely remove the oil from the oil spill 

scene, absorbent materials are appealing for particular applications. Oil recovery 

from absorbents, hydrophobicity and oleophilicity 
[38]

, high uptake capacity, high 

rate of uptake, retention over time, and reusability are all desirable characteristics 

of good absorbent materials. The oil absorption capacity depends on a number of 

factors, including the polymer's hole structure, the polar groups' hydrophilic and 

oleophobic properties, and the cross-linking density (which affects swelling 

ability). Lower cross-linking density results in higher swelling, lower cross-linking 

density in higher absorption capacity, and high-molecular-weight exhibits both of 

these properties . PVC-Ta polymer has a high oil absorption capacity due to its 

large molecular weight, high polar group, and lack of structural crosslinks or holes 

 Study Oil Spill Uptake Efficiency for Activated  Compounds :- 
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          Following the treatment of an oil spill, the crude oil was recovered by 

dissolving it in toluene and filtering the sample (sorbent material loaded with crude 

oil). The precipitate (sorbent material) was then repeatedly washed with toluene 

and dried before being utilized again. To get rid of the solvent, the filtrate (crude 

oil) was put into a rotary oven. 

After purification, section previous  examined the oil uptake efficiency with time 

for compound (PVC-Ta) at constant weight. As a result of these findings, the 

purified compounds have demonstrated strong absorption potential to be employed 

as sorbent materials for additional oil spill cleanup, as illustrated in figures (12) 

The findings indicated that compound (PVC-Ta) has a greater capacity for 

absorption . 

 

Figure (12) Oil Spill uptake Efficiency for activated Compound PVC-Ta  

V-Conclusions:- 

    The present study leads to the following conclusions: the recycling 

polyvinyl chloride  pipes successfully considered as raw material that 

may be reuses in different applications.Polymeric compounds prepared 

from waste polyvinyl chloride pipes were used , to remove oil spills, 
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floating on the surface of the water,  showed high efficiency. It is one of 

the green chemistry methods to reduce pollution 
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