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[Research Note]

Deactivation of Pt/SO4%/ZrO, Catalyst with Sulfur Compounds
and Preventive Measures
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Hydrodesulfurization of feed oil stocks is essential for the industrial isomerization process of light naphtha,

because the isomerization catalysts are deactivated by small amounts of sulfur compounds.

In this study, the

deactivation of Pt/SO4*7/ZrO; catalyst by various sulfur compounds was examined, and reactions to suppress the
deactivation were proposed. Various sulfur compounds caused rapid deactivation of Pt/SO,>/ZrO, catalyst, in
the order of (n-C3)>S, >> Et-S-Me >> i-C3SH > H,S.  The order of deactivation seems to depend on the adsorp-

tion of the sulfur compound on the active site.

In order to suppress deactivation of the isomerization catalyst, a

two reactor process combining hydrodesulfurization (HDS) and isomerization was examined. HDS followed by
Pt/SO4>7/ZrO; catalyst isomerization showed stable activity for light naphtha with relatively high sulfur content.
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Table 1 Feedstock Properties
Straight naphtha Merox naphtha HDS naphtha
Component [vol%]
Cy 4.6 4.2 0.1
Cs 48.4 48.3 38.4
Cs 42.5 429 60.6
C; 43 4.4 0.9
Cs* 0.2 0.2 0.0
total 100.0 100.0 100.0
Naphthenes [vol%] 5.9 5.9 9.6
Aromatics [vol%] 1.2 1.2 2.4
Sulfur [massppm] 438 109 3
Water [massppm] 40 44 19
RON 68.0 67.9 65.2
FHMEBRF 7Y AF VY 207 1 F (DMDS) % #90.2
mass% il LTI L 72, M :HDS Naphtha
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Temp. = 187°C, Press. =3.18 MPa, LHSV =2.9 h™', Hy/oil =2
mol/mol.

Fig. 1 Deactivation of Pt/SO,>/ZrO, Catalyst with Various
Light Naphthas
Table 2 Sulfur Type Analysis of Feed Stocks
[massppm]
Sulfur type  Straight naphtha Merox naphtha HDS naphtha
H.S 1> 1> 3
R-SH 438 1> 1>
R-S-R 1> 1> 1>
R-SS-R 1> 109 1>
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Feed oil: n-Cs + sulfur compounds. Temp. =200C, Press. =
2.94 MPa, LHSV =5 h™", Ho/n-Cs = 2 mol/mol.

Fig. 2 Deactivation of Pt/SO,%/ZrO, Catalyst by Various
Sulfur Compounds
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<Ist Rector> Catlyst: CoMo/AL,O3;. Temp. =200C, Press. =
3.18 MPa, LHSV =2 h™', Hy/oil = 2 mol/mol.

<2nd Rector> Catalyst: Pt/SO,*7/Zr0,. Temp. = 1957, Press.
3.18 MPa, LHSV = 2.9 h™!, Hy/oil = 2 mol/mol.

Fig. 4 Combination of HDS Catalyst and Pt/SO4*7/ZrO,
Catalyst for Light Naphtha with High Sulfur Content

H, gas

v
Y
=
o
=
2
Feed S?E ﬁ/

Product

H, gas

<

HDS. Cat.

—
5~
o
=
(=]
w2
o

e ol

Product

(a)

(b)

Fig. 3 Experimental Process Flow
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