HOKKAIDO UNIVERSITY

Title é;ﬁl})l:;“j——“y%ﬁﬁ AR DR (583%R) : Co0-Mo03-AL203RMEICL 2 F 4 7z v B L UEBEHDKREIL
Author (s) M, EB; MM, KA BN, f1X
Citation BB KRB TEMMARS, 114, 83-91
Issue Date 1983-05-31
Doc URL https://hdl. handle.net/2115/41788
Type departmental bulletin paper
File Information 114 83-92. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




LR ko T A e Bulletin of the Faculty of Engineering,
5114 2 (BBFAI58 45 Hokkaido University, No. 114 (1983)

€Y 77V REGAMEOBE (5 3%
CoO-MoO;s-ALO; Rz X 254+ 7 = v

8 X OEE O KE LR

¥ oM E B b KK B OF N M K
(RRF0 57 4 12 A 27 B

Studies on Molybdenum Desulfurization Catalysts (Part3)
Hydrodesulfurization of thiophene and
heavy oil over Co0-Mo0.-AlLO; catalysts
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Abstract

The hydrodesulfurization of thiophene and heavy oil over CoO-MoQ;-ALO; cata-
lysts were investigated by use of a fixed bed catalytic reactor. The catalyst with
following composition, CoO(10mol%)-MoO;(10mol2%)-Al,0;(80mol%), showed the high
catalytic activity for the hydrodesulfurization of thiophene and heavy oil. The CoO
~-MoQ,-Al,O; catalyst presulfidized at 350°C showed a high and stable activity from the
initial stage of the catalytic reaction, whereas the fresh catalyst with no presulfidation
showed a low initial activity but its activity gradually increased as the reaction time
increased. By the treatment with ammonium aqueous solution and X ray analysis of
the catalyst, CoMoO, compound in the catalyst was assumed to be the active species
for the hydrodesulfurization. The CoO-MoQO;-AlO; catalyst was poisoned by vanadium
(valence state III, IV and V) -oxine complexes and basic nitrogen compounds such as
pyridine, quionline and oxine.

It would seem reasonable to assume that the acid sites of the Co0-MoQO;-Al O,
catalyst play an important role for the hydrodesulfurization of thiophene and heavy oil.
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3. 1 fiE#RRk e F4 7z HDS Table 1 Hydrodesulfurization of thiophene over
Co0O-MoO;- Al;O; catalysts with various

AL OBIR compositions.
F 11« 0B o CoO-Mo0;-AlL0, Experimental conditions :
T FF 7 = v HDS 47 » 1o B4R Reaction temperature=350T
Ute SR DRMEDER DL E £ b1 W/E=19.7g br/mol, Ha/C.H.S=7.
BABRIEE S K & BT 5 = L dvbhro T, Catalyst composition (mol%) | Conversion*
R1w7 i 745 CoO-MoO; (Co/ Al20s MoOs Co0O (%)
Momxnalhl) oHEREFF 7=V D 100 0 0 0
HDS it & OBIR AR T, < DR REER 5% o . o6
L OIBIFITRD 20~40% CHTEEE RS 80 12.4 6.6 58.5
" Len . s 80 6.6 12.4 53.7
i, S0%LLETIHMET L, Lizhio 80 40 16.0 40.8
<, HDS w3 % CoO-Mo0,-ALO; fik 80 16.0 4.0 41.1
BT g BREA D1 0 20 mol% & & % 2.0 0 2.5
T . L pa e e 50 25,0 25.0 63.3
HTCIIET o THhD I Ldvbd o1, [2} 50 334 166 61.7
21 Co & Mol Lsat 7= HDS & 50 16.6 33.4 50,3
: — e ’ 50 40,0 10.0 61.2
ﬁ&@%%%?:u“ﬂ’ CO/Mf)(JE’VLb) 50 10.0 40.0 50.6
N1 TEEDEEZ TR T Lo T, 50 50.0 0 17.2
B33 LR LR L 54 7 = v 50 0 50.0 5.3
S v ST Y A 20 20.0 60.0 38.1
» HDS {%ﬁ&@@gm D= A 20 60.0 20,0 49.5
7T aRERLILDOTHD, TR 20 40.0 40.0 51.6
RO L AXEATERGMRE D L " S0 8- e
RIdicm Ui, 2R X b 60% L E o B ' :
_ i N 0 50,0 50.0 47,9
AR TRE OB T RS A AERE 0 66.6 33.4 43.2
TET5H 2 L dibino T, 0 33.4 66.6 33.8
i 0 85.5 14.5 30.3
Lj\nh@%%%gﬂnghé é: COO‘MOO;-)‘A!Z 0 14.5 85.5 24.1
O, RBFRANE 2 AR 2 84113 Co/Mo 8 108 108 g;
(AT, 7A3 7RBETLS -

* Average conversion for 3 hr.

B 20 mol % biut i o Eavonso
7o F7z, CoO (10 mol%) —MoO; (10 mol%) —ALO; (80 mol%) 2\ &L B LBEERAYRL
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Fig. 1 Relationship between metal Fig. 2 Effect of molar ratio of co-
oxide in CoO-Mo00;-Al,0; balt and molybdenum in CoO
catalyst and conversion of ~MoQO;-AlLO; catalyst.
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Fig. 3 Three dimensional diagram between the cata-
lyst composition and the catalytic activity of
Co0O-MoO;-Al0; in the hydrodesulfurization
of thiophene. Numerical values in figure
represent the equal conversion of thiophene.
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Fig. 4 Hydrodesulfurization of Fig. 5 Influene of pretreatment
thiophene over CoO with ammonia aquous solu-
~-Mo0;-AL O, catalyst with tion on the activity of CoQ
and without sulfiding. -MoOs-AlLO; catalyst.

Table 2 Treatment of MoO;- AlO; and CoO-MoOs- Al 05
catalysts with ammonia aquous solution.

Before treatment with After treatment with

ammonia aq. solution ammonia aq. solution

Alz Oa 86m01%

MoOs  14mol% MoO: 34.8% dissolved
3 (]

Al:0; 80mol%
MoO; 10mol% MoQ; 65.6% dissolved
CoO  10mol%
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Table 3 Hydrodesulfurization of heavy oil over
Co0O-Mo0O;s- Al;O; catalysts with various
compositions.

Experimental conditions:
Reaction temperature=350T
W/F=1,47g hr/cc

Catalyst composition (mol%) Desulfuri-
ALO; MoO, Co0 zation (%) *
93.0 7.0 0 13.2
91.7 0 8.3 14.7
85.4 6.5 8.1 20.4
80.3 12,0 7.7 38.1
79.0 6.0 15.0 22,5
75.7 17.2 7.1 31.2
74.6 11.2 14.2 33.8
73.4 5.6 21.0 23.4
71.5 21.7 6.8 24.8
70.8 15.7 13.5 25.3
69.5 10.6 19.9 23.1
60.3 18.2 21.7 31.2

% Average value for 3 hr.
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Percentage of desulfurization:

® 10~20%, O:20~30%, @ : 30%~

Fig. 9 Three dimensional diagram between the cata-
lyst composition and the catalytic activity of
Co0O-Mo0Os-AlO; catalyst in the hydrodesulfu-
rization of heavy oil. Closed line A represent
the region of high conversion.
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