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“Selective Dealkylation of Alkyl Polycyclic Aromatic Hydrocarbons
Towards Innovative Upgrading Process of Practical Heavy oil”
Catal. Sci. Technol.(RSC), 11, 239 - 249 (2020).
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CVD ( Chemical Vapor Deposition : {£Z#% % ) ;&Y
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1) N. Katada et al., J. Phys. Chem., 98, (31) 7647-7652 (1994) 6
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Thermocouple
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Deposited Surface _
_ Coverage Pore size ™
Catalyst AlLO, Si atoms area ™
| % / nm
/ nm-2 /[ m? gl
Purchased
SMA-1 8.5 86 184 "4 6.2
sample 3
SMA-2 ALO-9 8.1 90 182 ™ 9.2
SMA-3 ALO-6 7.9 91 169 ™ 24
SMA-4 ALO-7 8.7 95 147 *4 33

*1 calculated by BET equation, *2 mode value of pore size calculated by BJH method,
*3 sample purchased from FUJIFILM Wako Pure Chemical Corp., *4 normalized by catalyst weight,
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Brgnsted acid amount
Catalyst _ AH "2 [ kJ mol?
/ mol kgt (site nm-2) 1

SMA-1 0.11 (0.36) 116
SMA-2 0.08 (0.26) 116
SMA-3 0.10 (0.36) 116
SMA-4 0.06 (0.25) 116
N631-L 0.17 (0.21) 122
USY 0.34 (0.27) 136
ZSM-5 1.14 (2.23) 148

*1 Number of Brgnsted acid sites normalized by BET surface area,
*2 mode value in enthalpy of ammonia desorption from Brgnsted acid sites. 10
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Compositions of outlet compounds averaged during 5-8 h on SMAs in the dealkylation of
APAHSs in fed VGO at 723 K and LHSV = 5.7 gygo et D
The compositions in the original (fed) VGO are shown in a leftmost bar.
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Composition averaged over 2-8 h of various carbon numbers of side chains in alkyl bicyclic
and tricyclic aromatic hydrocarbons after the dealkylation over SMA-24.
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Alkyl polyaromatic hydrocarbons

Compaosition / c-mol%

at 723 K and LHSV = 5.7 gygo Gear t Nt
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The dealkylation of APAHs in fed VGO

APAHSs in the original (fed) VGO.
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VGO DR EDZEL

Original Original
APAHSs (19.3)

APAHSs (6.3) APAHSs (19.3) APAHSs (7.8)

HDN (11.3) HDN (1.3) HDN (11.3) HDN (0.3)
Alkylbenzenes Alkylbenzenes Alkylbenzenes Alkylbenzenes
(8.8) (6.5) (8.8) (6.3)

PAHs (0) PAHSs (6.8) PAHSs (0) PAHSs (7.3)
Alkanes >C20 Alkanes >C20 Alkanes >C20 Alkanes >C20
(55.6) (45.7) (55.6) (36.6)

/Alkanes 010-20\ Alkanes C10-20 \ /Alkanes Clo-zo\ Alkanes C10-20 \

(3.9 (28.1) (3.9) (27.8)

Alkanes C5-9 Alkanes C5-9 Alkanes C5-9 Alkanes C5-9

(0) (6.3) (0) 9.7)

Gas Light hydrocarbons Gas Light hydrocarbons
\(0) / “0.8) / \(0) / Q4.4) /

The bracketed values are composition of the components (C(carbon)-mol %) in original VGO (left side) and in the
products averaged over 5-8 h (right side). APAHs and HDN were dealkylated into PAHs and alkanes (C10-20, C5-
9, and light hydrocarbons), excluding alkanes (>C20). Alkyl groups in alkyloenzenes were cracked into

alkanes (C10-20, C5-9, and light hydrocarbons). It is difficult to distinguish between alkanes (C10-20, C5-9, and
light hydrocarbons) produced by the cracking of alkanes and alkyl groups in APAHs, HDN, and alkylbenzenes.



VGO DR EDZEL

Original Original
APAHSs (19.3)

APAHSs (8.0) APAHSs (19.3) APAHSs (16.7)

HDN (11.3)

HDN (2.2) HDN (11.3) HDN (7.3)
Alkylbenzenes Alkylbenzenes Alkylbenzenes Alkylbenzenes
(8.8) (9.1) (8.8) (34.5)
PAHs (0) PAHSs (6.3) PAHSs (0) PAHSs (5.0)
Alkanes >C20 Alkanes >C20 Alkanes >C20 Alkanes >C20
(55.6) (40.7) (55.6) (16.4)
( Alkanes C10-20 ) Alkanes C10-20 \ /Alkanes ClO-ZO\ /Alkanes C10-20 \
(3.9) (19.4) (3.9) (0.4)
Alkanes C5-9 Alkanes C5-9 Alkanes C5-9 Alkanes C5-9
(0) (6.4) (0) (0.2)
Gas Light hydrocarbons Gas Light hydrocarbons
N \(76) 2N J \ (189 %

The bracketed values are composition of the components (C(carbon)-mol %) in original VGO (left side) and in the
products averaged over 5-8 h (right side). APAHs and HDN were dealkylated into PAHs and alkanes (C10-20, C5-
9, and light hydrocarbons), excluding alkanes (>C20). Alkyl groups in alkyloenzenes were cracked into

alkanes (C10-20, C5-9, and light hydrocarbons). It is difficult to distinguish between alkanes (C10-20, C5-9, and
light hydrocarbons) produced by the cracking of alkanes and alkyl groups in APAHs, HDN, and alkylbenzenes.
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“Innovation of Catalytic Technology for Upgrading of Crude Oil in Petroleum Refinery”,

(Review), Fuel Process. Technol., 208, 106518 (2020).
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