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Table 1-The composition of petroleum coke and its standard characteristics [3]

Concentration (Wt%) USA Germany Iran Standard range
Carbon 88.6 88.2 87.3 80-95
Sulfur 1.02 0.46 2.07 0.2-6
Density - - 1.21 1.2-1.6
Ash 0.73 0.26 0.37 0.1-1
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Table 2- Ingredients of bitumen

ITEM %
Carbon 82-88
Hydrogen 8-11
Oxygen 0-1.5
Sulfur 0-6
Nitrogen 0-1
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Figure 1- Schematic of the setup of coke production
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Table 3- results obtained in different temperatures and pressures

Test FEED P Tr Max Product Efficiency Density
(g) (bar) (0 (2) % (gr/cm®)
1 65 0.5 390 17.67 21 1.36
2 62.96 1 526 17.68 28.06 1.60
3 62.04 1.5 530 17.33 27.93 1.72
4 61.29 2.5 573 18.66 30.44 1.65
5 60 3 609 18.37 30.92 1.87
6 60.39 4 632 18.45 32 1.90
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Figure 2(a), 2(b)- Optical microscope pictures of coke with density of 1.87 g/cm® and 1.36 g/cm? respectively
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Figure 2(c)- Optical microscope picture of coke with density of 1.9 g/cm®
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Figure 3(a)- SEM picture of coke with density of 1.87 g/cm?
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Figure 4(c)- SEM picture of coke with density of 1.9 g/cm?
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English Abstract

Effect of temperature and pressure on oil coke production from refinery
tailings
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* Corresponding author
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In this research, the batch bomb method is used to produce coke with high density and thermal conductivity. The
effect of increasing and decreasing temperature and pressure, is investigated in order to synthesize a high-quality
and industrial product. The main problem in this research is that the produced coke has low physical resistance
which causes high corrosion in systems and high consumption in industry. The main purpose of this research is to
enhance the final product by changing the two parameters of temperature and pressure, so that the physical resistance
will increase and the coefficient of thermal expansion will decrease. During 42 conducted tests, the range of the
temperature was varied from about 200°C to 800°C and pressure range was varied from atmospheric pressure to 4
bar, densities from about 1.28 to 1.9 grams per centimeter cube obtained and in the same way the efficiency was
acheived from 15.80 to 41.68%. According to the results, it can be concluded that the most ideal temperature
obtained in petroleum coke with high density and high efficiency is 600°C to 685°C and the most ideal pressure is
also 2.5 bar.

Keywords: Density, Carbonization, Calcination, Coke
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