BmoR e ¥ ¥ R
Journal of Fuel Chemistry and Technology

43 % B3
2015 43 H

Vol. 43 No. 3
Mar. 2015

XEHRS . 0253-2409(2015)03-0331-07
BERR—TENSRULARSEEXIRHAR

B ipdmR R F KROR Zealx!
(1. P ERER) T M EEIRBTFERT o ER2ER T FAERRRE SR, AR M 510640; 2. FEBEBERSE, JLET 100049 ;
3. TR A B BERR IR T A BR A B IR AR W) BT RR IR T e Se B A, RIS N 450008 )

W OE. RAPES RS B RIIR S, H4& TR AA IS (LPG) & AR . LABIIUE 9 B S0oN JRRVR 1
6] 5 R EAAE ST I6 e8| R BF (220 ~330 C) JEJ7(1.2 ~5.1 MPa) FIZ53# (500 ~3 000 h™' ) £ F B8 fb 7 v fg . 45 5%
FW] 1E 325 C 2.1 MPa 1500 h™' 14 F ,CO #4L 2355 72.36% ,LPG 5B Y 71.21% . SEIRE N 325 C JEH
2.1 MPa I 283 <2 500 h™' i, RG] AR E BT ; 25 A 2 3 000 ht I Sz )07 #% PR30S it JBE T 3 T g e e s il i Ji At Ak 70 58
LEAIE . ETR ERAEARF], SR A NH,-TPD  XRD N, MW fff-JBEfF AT TPO S AL R 0E AT T 3R 10E , S5 3R R0, AL A9 BRI R
A7 PR AR AV . L 28 THI AR 14 88 AR 2 3 B AR R0 R P SR LR i R 3

KW ARG WILAMR; BAMAR; KiE; By

hESES . TQ517.2 XERIRIRAED: A

Direct synthesis of LPG from syngas in a single-tube reactor
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Abstract: A hybrid catalyst for the direct synthesis of liquefied petroleum gas (LPG) from syngas was prepared
through mechanical mixing of methanol synthesis catalyst with dehydration catalyst; its catalytic performance was
tested in a single-tube reactor with a simulated biogas at 220 ~330 C, 1.2 ~5. 1 MPa and a space velocity of 500
~3000 h™'. The results indicated that the hybrid catalyst has a good activity; at 325 C, 2.1 MPa, and a space
velocity of 1500 h™', CO conversion and LPG content in the hydrocarbons product are 72.36% and 71.21% ,
respectively. At 325 C and 2.1 MPa, a stable operation can be realized at a space velocity below 2 500 h™' |
whereas the temperature cannot be well controlled at a space velocity over 3 000 h™, which may lead to the
catalyst deactivation. The NH,-TPD, XRD, N, sorption and TPO characterization results suggest that the
deposition of coke and decrease of the mount of strong acid sites and surface area are responsible for the catalyst
deactivation.
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Figure 1 Effect of temperature and pressure on the

CO conversion for the direct synthesis of LPG from syngas
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Table 1 Distribution of the intermediate and target product at different temperatures
Reaction temperature ¢ /C 220 250 270 290 310 325 330
CO conversion x/% 23.68 42.46 62.32 57.72 63.43 72.36 66.35
DME+MeOH w/ % 8.72 12.31 18.62 9.98 1.29 0.08 0.03
C,+C, w/% 12.86 29.32 46.8 52.63 66.31 71.21 62.62
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Figure 2 Effect of GHSV on CO conversion and bed temperature
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Table 2 Hydrocarbon distribution obtained with different GHSV values
GHSV /b CO . o Hydrocarbon distribution w /%
conversion x/ % C c, C, C, C. C.+C,
500 76.23 23.89 17.32 28.96 25.34 4.49 54.3
1 000 74.65 11.42 19.34 34.32 31.56 3.36 65. 88
1500 72.36 8.35 18.27 37.03 34.18 2.17 71.21
2000 68.82 7.96 16.89 36.59 35.62 2.94 72.21
2500 67.56 8.39 18.03 35.42 34.34 3.82 69.76
3000 32.56 35.62 22.35 15.68 21.36 4.99 37.04
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Figure 3 Temperature control and catalyst stability test
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Table 3  Pore structure properties of the fresh hybrid catalyst
and the used catalysts taken at different positions of
the single tube reactor

Catalyst ~A/(m’-g”') v,/(mL-g™") d,/nm
Fresh 164. 070 0.249 3.746
Top 139.034 0.222 3.680
Middle 146. 328 0.203 3.722
Bottom 150. 467 0. 196 3.721
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Figure 7 TPO profile of the fresh hybrid catalyst and the used
catalysts taken at different positions of the single tube reactor
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