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Abstract — We have investigated Y zeolite and activated carbon for an adsorptive desulfurization of diesel. In batch
experiments, cation (Cu?*, Ni?") exchanged Y zeolites showed high equilibrium adsorption capacity for sulfur compounds in
model diesel, which contained BT, DBT and 4,6-DMDBT of each 50 ppmw in n-octane. But the cation exchanged Y
zeolites lost its capacity in commercial diesel (186 ppmw). On the other hand, activated carbon showed reasonable
adsorption capacity for sulfur compounds in both model and commercial diesel. The adsorption capacity of sulfur on Ni-
Y zeolite was decreased with the increase of benzene concentration in model diesel but the sorption capacity on acti-
vated carbon was insensitive to aromatic concentration. In breakthrough test, activated carbon of 1 g could treat 15 ml of
commercial diesel with 186 ppmw sulfur. Toluene showed good solvent for regenerating activated carbon among sev-
eral solvents.
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Table 1. Activation condition of each adsorbent used in batch test
Adsorbents

Activation condition

Na-Y 350 °C, Helium
Cu-Y 450 °C, Helium
Ni-Y 350 °C, Helium
Silica gel 150 °C, Helium
ACI1 200 °C, Helium
AC2 200 °C, Helium

20 wt% Ni/Alumina 200 °C, Helium
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Fig. 1. Schematic diagrams of adsorption experimental apparatus;
(a) batch experimental apparatus, (b) breakthrough experimen-
tal apparatus.
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Fig. 2. GC-FPD chromatogram of model and commercial diesel.
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Fig. 4. Effect of adsorbents on sulfur adsorption of treated commer-
cial diesel in batch adsorption: vertical axis represented rela-
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Table 2. Typical aromatic composition of commercial diesel fuels|5]
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Fig. 6. Breakthrough curve of sulfur for commercial diesel using acti-
vated carbon.

1.0

Sorbent: AC1 (activated carbon)
1 Weight of adsorbent: 1g
Flow rate: 0.2ml/min *

0.8 -
With Interruption

0.6 —

0.4 4

0.2

Relative Sulfur Concentration [Ci/C,]

| —«&— Total Sulfur |
0.0 —paapapasy S
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Volume of Diesel, ml (Commercial Diesel)

Fig. 7. Breakthrough curve of sulfur for commercial diesel using acti-
vated carbon with interruption of feeding for two hours after
every sampling treated diesel of 3 mlL
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Fig. 8. Effectiveness of regeneration with different regenerants.
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Fig. 9. Adsorption capacity of sulfur after regeneration of activated car-
bon using toluene at 0.4 ml/min (with interruption and without
reactivation).
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