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Trial production and industrial sidetrack test of the XH-1 type of potassium-free

sulfur-tolerant shift catalyst
LIAN Yi-xin', WANG Hui-fang', CHEN Han-zong*, WANG Zhi-hui®, LI Yi-nong?,
FANG Wei-ping', YANG Yi-quan'
(1.College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China;
2. Chemical Plant of Xiamen University, Xiamen 361005, China)

Abstract: New XH-1 type of potassium-free sulfur-tolerant water gas shift catalyst was trial produced on a pilot scale by
the impregnation of Co-Mo active composition on the complex support of magnalium-alumina spinel without calcination. The
results of both the evaluation in the laboratory and the industrial sidetrack test in a period of six months showed that the XH-1
type of catalyst had higher activity in comparison with the same type of products made in inland and overseas under medium
pressure (2.0 MPa) and at low steam-to-gas ratio(0.3 — 0.6) ,but the same activity under high pressure ( =3.0 MPa) and at
high steam-to-gas ratio( =1.0) . Moreover the XH-1 type of catalyst was found to have stable construction and high mechanical
strength . The catalyst was suitable for different shift technology conditions of high and medium pressure .

Key words: XH-1 type of catalyst; Co-Mo shift catalyst; complex support of magnesium-alumina spinel; trial production;

industrial sidetrack test
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BR 2% [ (NH, )Mo, 0y - 4H,0 ] F& 52 7] Lt 25 #2570 A0
EETFKESEHBERRK. EHENERER 5
Bl & 60 kg AL ER 4K -, ## & 24 h, T 120C
ST HET, I XH-1 % Co —Mo/MgO - AL O,
31

R AE 7= H Y XH-1 B 5 41 R 28 7=

AP RE X H LR 1.
F1 TEELANWELRZERLR
XH-1 A B
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MgO 20.0~23.0 20.0~23.0 20.0~25.0
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BEWERBE /N em ™! =110 =110 =110
HALA/mL-g™! 0.35 0.36 0.25
HRE R /m* g =115 150 =80

A A N A B O E SN

1.2 EA TN
JNURLAB AL CREAR R 0.25 ~0.59 mm) 0.5 mL
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250 XH-1 B 5 B A Ah F 28 Toll f#
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R CO R A 30%, LTI ZEHEE N 0.5 mL,
M2 WAL RS 1.0 BF,3 R4 4050 1% v A
G ERR B (0.3 ~0.6)WIFH T, XH-1 Bl
A3 S B H O A IE E , XH-1 BUEE I B co 5 4k
RIHEH AMBRMEH 5.0% ~15.0%,

F2 EEFREMEL
B CO ¥ fhH/ %

FE AL
FEIR L 200C  250C  300C  350C  450%C

1.0 XH-1 99.5 99.8 97.3 94.9 90.8
A 99.0 98.9 94.4 93.0 90.0
B 97.7 96.6 90.6 89.7 86.5
0.6 XH-1 99.5 98.8 96.7 93.7 90.8
A 95.7 88.9 87.1 89.2 90.3
B 88.7 86.6 84.6 81.7 83.5
0.3 XH-1 94.9 92.4 85.7 83.5 84.8
A 86.7 85.3 75.3 73.2 74.1

B 73.7 76.0 71.5 68.8 65.3
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REARAGEA TR EZHR RS, WAl e F E
(2.0 MPa) — B8 4 2 Gt ) f FH 2% o
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K1/ FEA co oL R R KA Co 1k
MPa  KFHGE/ % BB/ C FE R L /%

2.0 30 203 0.6 90.1
0.8 30 300 0.6 70.1
4.0 45 198 1.0 92.4
3.0 45 199 0.6 88.5
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5-25 1.65 2150 192 264  25.1 9.0 64.1
5-30 1.70 2616 205 271  25.5 9.7 62.0
6-05 1.76 2716 207 263  25.3 9.4 62.8
6-10 1.74 2550 208 261  25.1 9.6 61.8
6-24 1.75 2400 199 262  25.2 10.8 57.1
7-08 1.70 1900 192 236  25.3 9.7 61.7
8-05 1.78 2416 182 233  25.5 10.8 57.6
8-11 1.75 2516 202 256  25.9 10.5 59.5
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KAERK 0.5 0.4 0.3 0.2~0.5

#0 co 25.0~27.012.0~14.0 6.0~8.0 25.0~27.0
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