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Co — Mo - Based Catalyst and Catalytic Reaction Process for Water — Gas Shift

Lian Yixin Yang Yiquan Fang Weiping
( College of Chemistry and Chemical Engineering National Engineering Laboratory for Green Chemical Productions of Alcohols
Ethers and Esters Xiamen University Xiamen Fujian 361005 China)

Abstract  The development background present situation and developing vista for CO shift
catalysts and the process technologies for water — gas shift reaction both at home and abroad were
introduced. The mechanism of the water — gas shift reaction and the characteristic of the catalyst
sulfuration methods were also expounded. By comparing the industrial applications of the catalysts in
four cross — sectional shift processes i. e. the high temperature shift the high —low temperature shift
the high —low —low temperature shift and the total low temperature shift it can be imagined that to
investigate and develop the Co — Mo — based shift catalysts with high activity and stability which suit
the total low — temperature shift process with energy saving and the preparation procedures for the
catalyst pre — sulfuration will be the developing direction from now on.
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Table 1 The properties of typical Co — Mo — based sulfur — tolerant water — gas shift catalyst at home and abroad

Type of catalyst K8 - 11 SSK €25 -2-02 B303Q QCS -01 XH -3 XH -1
Chemcal composition( w) %

Co0 3.6 3.0 2.7-3.7 1.8+0.3 1.8+0.3 1.8 +0.3 2.0+0.3

MoO, 9.5 10.8 11.0 -13.0 8.0+1.0 8.0+1.0 5.0£1.0 8.0+1.0

WO, — — — — — 2.0+0.3 —

K,CO, — 13.8 - 8-12 8-12 —

Re, 0 — — 0.9-1.3 — — — —

Al, 054 52.9 Residue Residue Residue 50 - 60 Residue 50 - 60

MgO 22.4 — — — Residue — Residue

Sio, 1.1 — — — — — —
Catalyst shape Column Ball Column Ball Column Ball Column
Catalyst size/mm P4 x(7-12) ¢3 -6 $3.2%(5-10) 3 -6 P4 x(8-12) $3-6 &4 x (8 -12)
Textural property

Bulk density /( kg + m ~%) 750 900 -1 000 700 800 -1 000 750 -850 800 -1 000 750 -850

Sper/(my *g7!) 150 100 122 =80 =60 =80 =100

Vpl(em® + g7 0.36 0.34 0.5 =0.30 =0.25 =0.30 =0.30

Side intensity /N 107.8 78.4 107.8 =70 =100 =70 =110
Reaction condition

Pressure /M Pa 2.97-7.85  2.94-7.35  3.43-6.86 ~2.0 ~5.0 ~2.0 ~5.0

Temperature /C 270 - 500 200 - 475 230 - 480 160 — 450 200 - 500 160 — 450 200 - 500

Steam — to — gas ratio 0.3-2.0 0.3-1.0 ~1.0 ~1.0 ~1.2 ~1.0 ~1.6

Sulfur content/( pg * g~') >600 >10 >100 >100 =100 =100 =100
Preparation method Blending Impregnation  Blending Impregnation  Blending Impregnation  Impregnation

Sger: BET specific surface area; V! pore volume.
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