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Abstract — Gasification plant using petroleum coke for refinery and power generation process is increased from con-
sidering petroleum coke as a valuable fuel. In this study, gasification of petroleum coke was performed to utilize petroleum
coke and to develop essential technology using 1T/D coal gasification system. In case of petroleum coke gasification,
because of lower reactivity, consumption of oxygen is higher than coal gasification. The calorific value of syngas from
petroleum coke mixed with coal at a mass ratio of 1:1 shows about 6.7~7.2 MJ/Nm?. Although carbon conversion could
reach more than 92% according to oxygen amount, cold gas efficiency shows lower value than the case of coal. There-
fore, it was shown that complemental study in burner design to atomize slurry droplet is required to elevate gasification
performance of petroleum coke which has lower reactivity than coal.
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Table 3. Syngas composition of commercial gasification plant
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Table 1. Ultimate analysis of fuel used in commercial plant

Plant Test fuel C H N S Ash HHV(MJkg)

El Dorado Petcoke  89.50 3.90 1.30 4.70 0.40 359

Puertolano Petcoke 87.70 3.80 1.50 6.20 0.58 332
Coal 40.60 2.80 0.82 0.88 46.5 15.1

Ube Petcoke  88.50 3.90 1.50 5.50 0.50 35.8

Table 2. Proximate analysis of fuel used in Wabash River

Test fuel Moist. VM Ash FC S HHV(MI/kg)

Coal 152 328 120 399 19 24.5

Pet coke(1997) 7.0 124 03 804 52 332

Pet coke(1999) 12.0 112 04 777 5.6 31.1

Pet coke(2000) 7.8 105 06 81.1 57 32.7
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Plant Test fuel CO, CO H, CH, Ny+Ar HHV (MJ/Nm?)
Wabash River Coal 15.8 453 34.4 1.9 2.5 10.3
Wabash River Petcoke 15.4 48.6 332 0.5 2.5 10.0

Puerotollano Coal 10~15 30~40 25~30 0~5 0~3 7.0~10.0

Puerotollano Petcoke 5~10 50~60 25~30 5~10 0~2 11.0~14.0
El Dorado Petcoke 17.1 45.0 354 0.0 2.1 9.5
Delaware City Petcoke 15.8 49.5 32.0 0.1 2.15 9.8
Ube* Petcoke 10.7 46.2 28.7 0.17 0.55 9.1

*H,S + COS : 1.34%, H,0 : 12.37%
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Table 4. Proximate, ultimate and calorific value analysis of coal and petroleum coke

Proximate analysis (wt%)

Ultimate analysis (Wt%) Calorific value

Fuel
v Moist. VM Ash FC C H N S (Mi/kg)
Petcoke 7.59 10.46 0.25 81.70 87.16 3.75 0.98 7.84 35.8
Drayton coal 5.75 31.27 11.73 51.21 71.93 4.94 1.57 0.61 27.0
Kideco coal 18.23 38.99 228 40.49 59.62 6.19 0.94 0.12 242
Table 5. Metal composition of ash in petroleum coke 2-2. Als{HpH
NaQO MgO A1203 5102 CaO V205 F6203 NiO 200 mesh O]—S}i T"f‘:‘ﬁ\’ﬂxﬁ_ ﬁ% 1;_1 é}]‘%‘qﬂ}\% ﬁ]tﬂ%}/\éxﬂﬂ— @_

5.6 1.7 2.9 3.5 1.8 26.8 49.6 8.1

Table 6. Characteristics of additive

Name Component Formula Tonic
Formaldehyde ”—\; ]_
CWM condensate of =\ —| CHe— — ) Jn H Anionic
i \_/ = \ /4
1002 sodium naphthalene SN SO3Na
sulfonate
n=4~5

Fig. 1. 1T/D coal gasifier in KIER ((a)Schematic diagram of gasifier,
(b)Overview of gasifier).
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Table 7. Operating conditions of gasification
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Table 8. Gasification performance with O, nozzle angle of burner

Parameters Gasification conditions

Slurry conc. (wt.%) 65

Viscosity (cp)@ 20 °C 450~1520
Slurry

Temperature (°C) 25

Feed rate (kg/hr) 50~90
Oxygen Feed rate (Nm>/hr) 20~50
Gasifier temperature (°C) Max. 1,550
Reactor pressure (atm) 1~5

0, nozzle Syngas composition (vol.%) HHV

0,

Test sample angle ) i, 0 CO,  (MIN m’) X (%)
15 29 34 37 7.8 77
Drayton coal 20 30 32 38 8.6 86
25 28 38 33 8.0 95
) 15 22 21 56 5.7 50
Petroleum 20 3 3l 46 65 77

coke

25 25 33 41 6.6 92

6,000

5,000 +

4,000 - —&— Kideco coal
—=&— Drayton coal
—aA— Petcoke

3,000 |

2,000

Viscosity (cP)

1,000 |

1 1 1

60 65 70

Slurry Concentration (wt%)

Fig. 2. Viscosity of coal and petroleum coke slurry with slurry con-
centration.
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Fig. 5. Syngas composition produced from gasification of Kideco coal.
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Fig. 6. Syngas composition produced from gasification of Drayton
coal.
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