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Studies on Molybdenum Desulfurization Catalysts (Part 1)
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Masatoshi SuGIOKA and Kazuo AOMURA
(Received December 27, 1982)

Abstract

The hydrodesulfurization of thiophene over molybdenum oxide catalyst at 400°C
was carried out by use of a conventional pulse microcatalytic reactor. The complica-
ted activity changes of the catalyst against the pulse number were observed in the
hydrodesulfurization of thiophene. The activity changes against the pulse number
strongly depended on the reduction conditions of the catalyst.

A hypothesis in which molybdenum oxysulfide species were formed on the catalyst
surface in the hydrodesulfurization of thiophene were proposed. The following change
of the catalyst surface by reduction and sulﬁdat%on during the hydrodesulfurization was
assumed in this paper;

reduction sulfidation sulfidation
MoO; MoO;_x MoO,S, MoS,
oxide lower oxide oxysulfide sulfide
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o5t TCP (Tricresyl phosphate) #» % 4 5m (30~60 mesh) % 90°C T{EM L7,
RIEBIARAmMm o f vy 7 2B UFEETHY, BRFF 7= v 3 HF A2 e~ 77 708
BHEAD LD <A 27 r > ) v o T2ul HA LK, ¥4 7 = v ORBRGBERIZOF 47 = v D
HAZm= 5 A0 -HEBLD S EDI, Tok, BFETOF+ 7 = v OIRFALHRIE
VAR R 0.30 g, KUSIREE 400°C, % U ¥ — # AP 30 m//min(STP) o—E &M THrie - 7o.
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Fig. 1 Effect of reduction temperature of MoQO; on the activity
change of MoQ; catalyst in the hydrodesulfurization of
thiophene at 400°C, Numerical values in the figure repre-
sent the reduction temperature.
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Fig. 2 Effect of reduction time of MoQO, on the activity change of

MoQ; catalyst in the hydrodesulfurizatiton of thiophene at

400°C. Numerical values in the figure represent the reduction

time.

FALBFREIC P ISR TT E L DB 2 %1, £ O REM It ORBEIL 2R T3, BE0iE
YL I EE AR T MEORERE I T ORERTAEEE» SHEL CTHIER UK
bbb otfiZans,

3. 2 MIROKFETMEC & 5BELL
DERLKRBLBEDOE NI VLY 7 F v OEN L0 L 5 BT 52T 5 7
BT, FEaORE T 4 BEIKERTOUE L 7z MoO; ok s X SEH CH~f, TOER»3E 1
KR, ShE D KERTREN ERET A Lichiv MoOs BAEBTEINL W ERcE ) 75
VI AL T B D Lo T B E Y T OB D 5 b b LE kB MoO, T
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Table 1 Identified species of MoO; reduced
at various reduction temperature by
X ray analysis. Reduction time=4hr.

Reduction
o Identified species
temperature(C)

420 MoO,
450 MoO;
500 MoO,, MoO;
520 MoO;, MoO;

550 MoO,
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(L BERGIERBRGIELE TS E VbR TW52 2 TFRbOIMLEREREROERERL
HE MoOs x (0<X=1) TEHT &, 450~500C TEBIT I h 7ol i: MoOsy TRTZ T E
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Fig. 3 Estimation of surface structure of Mo catalyst at the various
stages of the pulse number. Symbols (a)~(d) represent the
sampling position of catalyst for X ray analysis. MoO; was
reduced at 500°C for 4 hr.

Table 2 Identified species of Mo catalyst
sampled at various stages of the

pulse number.

Sampling position# Identified species
(a) MoO,, MoO;
(b) MoO;, MoO;
(c) MoO,, MoO;
(d) MoO,

% Sampling position are represented in Fig. 3.
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—7, BELREKEBLe ) 757y (Mo0s, 2H,0) iwX b5+ 7 = v OKEBRBEIG DB
Bire) 7 F U OFELYHE L, LS, ESCA, SEM 7t & 0FE 4 Ay THERIGD
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Fig. 4 Estimation of the structure change of MoO; surface by
the reduction and sulfidation in the hydrodesulfurization
of thiophene.
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