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Hydrodesulfurization Activity of Nano-sized HZSM-5
Catalyst Modified by NiO or NiSO,
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Abstract The hydrodesulfurization HDS activity of nano-sized HZSM-5 catalyst modified by different nickel
species was measured with full-range FCC gasoline as feedstock. The results indicated that the nano-sized
HZSM-5 catalyst modified by NiSO, showed more stable HDS activity than the nano-sized HZSM-5 catalyst
modified by NiO. The characterization of FT-IR spectra before and after pyridine adsorption ammonium tem-
perature-programmed desorption and differential thermogravimetry showed that there was a strong interaction
between SO~ and AL Ojs in the catalyst modified by NiSO,. The interaction increased both the amount and the
strength of acid sites by creating a kind of acidity being like super acid.
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Fig 1 SEM image of nano-sized NaZSM-5 zeolite
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Fig 2 XRD patterns of nano-sized HZSM-5 and
different Ni HZSM-5 samples
1 HZSM-5 2 Ni HZSM-5 S 3 Ni HZSM-5 A
The S or A after Ni HZSM-5 means that the catalyst was
modified by NiSO, or Ni Ac ;.
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XRD 1 HZSM-5 Ni HZSM-5
NiO NiSO Table 1  Physicochemical properties of nano-sized HZSM-5
4 and different Ni HZSM-5 samples
HZSM-5 S | A Vp w Ni L Crystalliza-
HZSM-S Pample m2 g cm3 g % lionl’ %
1 HZSM-5 349 0.38 0 1.16 100
S 5 Ni HZSM-5 S 339 0.34 2.15 2.34 93
HZSM- Ni HZSM-5 A 348 0.37 2.14  3.16 94
* Ratio of Lewis acid sites 1450 em ™' to Brénsted acid sites
1540 em ! .
" Calculated by the intensity of peak 260 =23° in XRD profile
for different samples.
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Fig 3 NH;-TPD profiles of nano-sized HZSM-5 and Q ‘
different Ni HZSM-5 samples 2
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and after adsorption of pyridine
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Fig 5 DTG curves of different samples
1 NiSO; 6HL,O 2 NiSO, ALO; 3 NiSO, SiO,
4 Ni PHZ 5 Ni HZSM-5 S
PHZ — pure nano-sized HZSM-5 zeolite as-synthesized .

Reaction conditions V H, V feed =600 WHSV=3h '
m cat =2.0g p=3.0 MPa 0=2370 C. HDS activity —
Sulfur removal degree. The N after Ni HZSM-5 means
that the catalyst was modified by Ni NOjs ,.
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