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Abstract 

Decolourization process of neutralized sunflower oil obtained from Baku 

Oil Factory was carried out with nanocarbon obtained from pyrolysis liquid 

products heavy and light C5 (Tboil. = 30-700°C) fractions in Chemical vapor 

deposition unit under argon atmosphere. The process was carried out at 

0.03, 0.06, 0.09, 0.12 and 0.15 g, 15-90 min., between 20-100 °C 

temperature and under 60 mmHg column pressures, then optimum 

conditions selected. Studies have shown that nanocarbon samples are an 

effective adsorbent for decolourization of sunflower oil. It has been found 

that under normal conditions (20-25°C) the adsorption ability of nanocarbon 

samples are higher than the bleaching earth used for these purposes. The 

nanocarbon sample exhibits higher adsorption properties, allowing to 

increase the efficiency of the process by reducing contact time, temperature 

and amount of adsorbent in the bleaching of sunflower oil. In the bleaching 

process, it was found that 600 grams of nanocarbon shows higher bleaching 

capacity compared to the 1500 g of bleaching earth. When bleaching with 

nanocarbon (Example 1), the lowest color value 2.4 was obtained in 

comparison with other adsorbents. The amount of chlorophyll reduced from 

0:31 to 0.11 mg/kg, i.e., three times reduction is realized. There was also a 

decrease in the values of free fatty acids and anisidine. According to the 

results of the oil analysis, the optimum conditions in the bleaching process 

were found 0.6% concentration, 20 °C temperature, 75 minutes contact time 

for nanocarbons, 1.5% concentration, 100°C temperature, 75 minutes 

contact time for bleaching earth 
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Introduction 

As we know, vegetable oils and fats are important constituents of human foodstuffs. 

Approximately 70 % of all oils and fats produced in the world are of vegetable origin. In order to 

make the oils suitable for consumption, harmful impurities are removed in the refining process. 

At the same time, the purpose of refining is also to minimize fat loss, to protect triglyceride, 

tocopherol and other compounds that are beneficial to the human body. The refining process of 

vegetable oils consists of several stages, such as neutralization, waxing, bleaching, 
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deodorization, in which various natural substances are removed at each of these stages, and 

refined oil is presented to consumers. In the process of production of finished product from crude 

oil, various factors such as the quality and stability of the oil are under consideration and refining 

is done accordingly [1-2]. 

Bleaching is a critical step in the physical and chemical refining process of edible oils and 

selecting the optimal condition for bleaching process depends on the quality and type of crude 

oil. The main purpose of the bleaching process is to remove the coloring agents from the oils. 

This process not only improves the product's appearance but also increases the shelf life. In 

addition, the removal of metal oxides, mucous substances, oxidation products, and small 

amounts of soap are also carried out at this stage. Another benefit is to increase resistance of the 

oils to heat before the deodorizasiya stage  [3-4]. 

Color formation in oils can be divided into 5 groups: 1. Under the conditions beyond the 

requirements (heat, wet and oxygenated environments), oilseeds are stored for a long period of 

time, combustion and deterioration occur, the oil obtained is darker in comparison with fresh 

seeds oil. 2. During the first processing of the oil, the high temperature also causes the oil to 

darken. 3. During the extraction of the oil from the seed and shell, the oil may become dark as a 

result of oxidation. 4. At high pressure and temperature, the oils obtained from the second 

pressing are darker than the first pressing. 5. Darkening of oil colour may occur due to the non-

saponification matters (such as γ-tocopherol) which oxidized and giving a brown colour to the 

oil [5-7]. 

The contaminants to be extracted from the oil are divided into three types, which is of great 

importance in the selection process of the bleaching material. Main pollutants are fat-soluble 

proteins, sterols, tocopherols, hydrocarbons and natural pigments. Secondary pollutants include 

organic compounds such as free fatty acids, peroxides, aldehydes and ketones, and third types of 

pollutants include heavy metals (such as Fe and Cu), soaps, phosphates and lemon acids [8-12]. 

Bleaching earths are mainly used, such as bleaching materials. Furthermore, activated 

carbon, various silicate compounds are also used. Currently, activated carbon adsorbents are 

widely used in the adsorption of gases, vapours, dispersants and coloured substances. Although 

activated carbon is less used in production processes, it is always at the centre of attention as its 

bleaching capabilities are higher than that of bleaching earth. In some plants, carbon is mixed 

with bleaching earth and used. It is also possible to remove polyaromatic hydrocarbons from the 

oil using activated carbon. The bleaching property of the carbon is explained by its large surface 

and there are very small diameter pores on its surface which prepare the condition for the 

adsorption of the unnecessary compounds in the oil [13-17]. 

Studying high adsorption capacity of bleaching materials in the bleaching of sunflower oil 

is a very critical and necessary step for developing the bleaching process. The purpose of this 

article was to determine bleaching performance of carbon materials, especially nanocarbon 

which were produced from pyrolysis of the liquid products in chemical vapor deposition (CVD) 

unit [18-20] and also to determine the effects of parameters on the sunflower oil`s bleaching 

process. 
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Experimental Part 

In order to carry out the studies, crude sunflower oil, which was taken from the Russian 

Federation and passed through the neutralization phase, was used in Baku Oil Factory. The  

nanocarbon samples are synthesized in CVD unit at the Institute of Petrochemical Processes 

named after academician Y.H.Mammadaliyev, bleaching earth samples were obtained from 

Baku Oil Factory. Nanocarbon samples were obtained from heavy and light C5 (T=30-700°C) 

fractions of pyrolysis liquid products in chemical vapor deposition unit under argon gas and 

cleaned: Sample 1 - C5 - 850°C, 20 minutes., with participation of ferrocene; Sample 2 – heavy 

pyrolysis tar, 850°C, 4 hour, with participation of 5% Fe
3+

; sample 3 – heavy pyrolysis tar, 

510°C, 5 h. 

The bleaching of sunflower oil was carried out according to AOCS Cc 8f-91 [21]. The 

process was carried out at 0.03, 0.06, 0.09, 0.12 and 0.15 g, 15-90 min., between 20-100 °C 

temperature and under 60 mmHg column pressures, then optimum conditions selected. Initially, 

100 ml of neutralized sunflower oil was poured into a 500 ml Erlenmeyer flask. Then, by adding 

the assigned amount of nanocarbon and bleaching clay samples added to the oil and mixed. After 

bleaching, the mixture was filtered through Whatman No 1 filter paper. Colour, free fatty acids 

(FFA), peroxide value (PV), anisidine value, chlorophyll, phosphorus and some trace metals 

were analyzed in the filtered oil samples. Free fatty acids were determined by titration according 

to the AOCS standard method Ca 5a-40. Colour measurements were made by means of  

Lovibond Tintometer Model F and Lovibond PFX-i 995 (Wilts, England) by using 5 1/4 cuvette 

(AOCS Official Method Cc 13e-92). The concentration of chlorophyll and other chlorophyllic 

pigments were determined spectrophotometricly, using AOCS Official Method Cc 13d-55. The 

anisidine value and phosphorus were determined with Bruker MPA according to the AOCS 

Cd1e-01.  

Results and Discussion 

The removal of the main colour pigments in neutralised sunflower oils with three types of 

nanocarbons and commercial bleaching earth have been examined at different temperatures, time 

and dosage and the most appropriate bleaching condition have been chosen. 

The effect of temperature in bleaching process is shown in Fig. 1. According literature, 

bleaching temperature typically ranges from 90 to 125°C. Temperature affects oil viscosity and 

adsorption kinetics [4-5]. It can be seen from Fig. 1, colour reduction was found to be increased 

with increasing temperature for the earth sample. But unlike the bleaching earth, the highest 

bleaching was obtained at temperature 20-25°C for the nanocarbon samples and Sample 1, 

unlike others, impacts oil colour more effective. It causes a decrease in the adsorption ability of 

nanocarbon materials during the subsequent rise of temperature and it to rise again after a certain 

temperature. 
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Fig.1. Effect of temperature on the bleaching of sunflower oil 

Tab. 1 presents the oil quality parameters after the bleaching process for 75 min at  20 °C 

with 0.06 g of adsorbent. 

Tab. 1 clearly shows that the amount of colour, chlorophyll, anisidine number, free fatty 

acids, and phosphorus changes during the use of various bleaching materials. Anisidine value 

rises with increasing temperature and the amount of anisidine had risen in oil during the 

decolourization with bleach earth. 

Table 1. Crude, neutralized and bleached sunflower oil quality parameters 

Samples of sunflower oil 
Phosphorous,

mg/kg 

FFA, 

% 

Anisidine 

number 

Color, 

Lovibond 

Chlorophyl, 

mg/kg 

Crude sunflower oil 90.15 2.2 2.26 6.2 0.3177 

Neutralized sunflower oil -14.89 0.90 3.6 5.2 0.3089 

Oil bleached oil with earth -14.68 0.91 3.57 5.1 0.3076 

Oil bleached with oil Sample 1 -9.32 0.82 3.46 2.4 0.1095 

Oil bleached with oil Sample 2 -8.41 0.87 3.52 3.1 0.2714 

Oil bleached oil with Sample 3 -62.48 0.86 3.77 2.8 0.2731 

It should be noted that, Sample 1 even more improves the colour and other quality 

indicators of sunflower oil compared to bleaching earth and other nanocarbon samples. When the 

amount of bleaching earth is increased to 0.15 g per 100 ml of oil, the process temperature to 

100 °C, the color value is reduced to 2.7, the phosphorus content to -15.74 mg/kg, and the 

chlorophyll amount to 0.2723 mg/kg. However, there is an increase in the amount of free fatty 

acids (0.94%) and anisidine number (3.92) due to temperature increase. 
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The amount of nanocarbon and bleaching earth are important factors in the bleaching 

process, because depending on the type and quality of the oil, the use of high adsorbents will 

adversely affect colour and oxidation during the deodorization phase, even if the adsorption of 

chlorophyll pigment, colour removal, and acceleration of the filtration process are of great 

benefit. Thus, the amount of bleaching material is determined by the colour and the amount of 

chlorophyll of the oil. Bleaching ability of the bleaching earth is proportional to its quantity and 

it was found as 15 g for 1 liter oil (Fig. 2). Fig. 2 also clearly shows that increasing the amount of 

nanocarbon has negative effects on the process and when nanocarbon materials are used, the 

most effective amount is 6 gram in the 1 liter of oil. 

 

 
Fig.2. Effect of dosage on the bleaching of sunflower oil 

The effect of the interaction process between the oil and the bleaching material has been 

investigated and demonstrated that each of the bleaching materials exhibits high adsorption for 

75 minutes. When the interaction time was increased, desorption and oxidation-reduction 

reactions were observed in the oil and as a result, the colour of oil got dark. As a result of the 

experiments, the optimal time for bleaching of the oil was determined to be 60-75 minutes. 

Conclusions 

Thus, by mixing the adsorbents to sunflower oil, bleaching experiments were carried out at 

different temperatures, times and amounts and it was determined that nanocarbon samples taken 
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from pyrolysis liquid products had high adsorption compared to bleaching earth during the 

bleaching process. By using a small amount of nanocarbon samples and enabling the process to 

be carried out at low temperatures, the possibility of reducing the energy cost and preventing 

financial loss in the production process has been demonstrated. 
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