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Comparison of Analytical Methods of Products in Hydrocracking of Vacuum Residue
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Abstract : In this study, hydrocarcking of vacuum residue was carried out in an autoclave reactor at 450 C and 500 C with a
commercial catalyst (HDM) and the quantitative product distributions were analyzed by GC-SIMDIS method or simple distilla-
tion. During catalytic hydrocracking, thermal cracking also occurred together with catalytic cracking and the higher conversion
and selectivity of gasoline and naphtha were obtained at high reaction temperature. GC-SIMDIS and simple distillation revealed
different results for the analysis of products produced at different hydrocracking temperatures; almost same results were obtained
for the product produced at 500 C but different ones for the product produced at 450 C. In the analysis of product produced at
450 C, the GC-SIMDIS showed that a main product was VGO while a main product in the simple distillation was diesel, which
implies that the simple distillation for the 450 C reaction was not accurate due to thermal cracking of the product by the simple
distillation.

Keywords : Hydrocracking, Simple distillation, GC-SIMDIS, Thermal cracking, Vacuum residue
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Table 1. Properties of the commertial Ni-Mo/A,O; catalyst

Surface | Pore | Average Chemical
Catalyst | Area | Volume | Pore Size | Composition (wt%)

(m”g) | (m%g) | @m) | Ni | Mo | ALO;
HDM 192.2 0.70 10.7 1.0 | 45 Bal.

Table 2. Properties of vacuum residue from SK Energy

Properties VR (SK Energy)
Distillation (SIMDIS), C
- IBP/5%/10%/30%/50%/  |454/514/538/597/647/699/734/744
70%/80%/82% 83
- Recovery, vol%
Specific gravity, 15/4 C 1.0375
CCR, wt% 229
Nickel, wppm 44.5
Vanadium, wppm 145.1
C5 asphaltene, wt% 18.0
C7 asphaltene, wt% 10.0
Total nitrogen, wt% 0.48
Total sulfur, wt% 4.40
Viscosity, cSt@100/135C  |3,796/440
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Figure 1. Schematic diagram of an experimental unit used for hydrocracking reaction and simple distillation.
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Figure 2. Change in reaction pressure during hydrocracking of VR.
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Figure 3. GC-SIMDIS analysis of products after hydrocracking of
VR at 450 C for 2 hr.
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Figure 5. Product distributions by simple distillation analysis after
hydrocracking of VR for 2 hr at 450 C and 500 C.
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