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Fg.1 Schematic diagram of intringc kineticsfor watergas shift reaction over LB catayst
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Table 1 Experimenta conditionsof LB catays kinetic test , 1.5 2h, ,
/K I MPa

CO 0.066 O0.139 ,

CO, 0.041 0.1 , ,
H, 0.262 0.457 598 728 3

H-O 0.217 0.386 CcO 5%
N2 0.077 0.271 LB
CH, 2
2 LB
Fig.2 Experimentd kinetic-data of water-gas shift over LB catayst
T/ K Fo/ (mol-h™Y)  yi(CO) yi(H0)  yi(COp) yi(H2) ¥o(CO) n x(CO)

1 705.0 0.7675 0.1391 0.2171 0.0948 0.4576 0.0809 0.2773 0.4184
2 599.0 0.6203 0.1300 0.2687 0.0886 0.4275 0.1117 0.3674 0.1408
3 664. 2 0.6239 0.1207 0.3205 0.0823 0.3972 0.0627 0.4717 0.4805
4 674.3 0.7103 0.1193 0.3285 0.0813 0.3925 0.0625 0.4892 0.4761
5 599.0 0.6469 0.0643 0.3607 0.0889 0.3547 0.0542 0.5642 0.1571
6 648. 4 0.6905 0.0618 0.3862 0.0854 0.3406 0.0397 0.6292 0.3576
7 697.7 0.6048 0.0673 0.3307 0.0931 0.3714 0.0282 0.4941 0.5810
8 728.1 0.5897 0.0722 0.2827 0.0998 0.3980 0.0361 0.3941 0.5000
9 674.1 0.6884 0. 0661 0.3431 0.0914 0.3645 0.0341 0.5223 0.4841
10 693.9 0.6872 0. 0664 0.3395 0.0919 0.3665 0.0310 0.5140 0.5331
11 652. 2 0.7104 0.0848 0.2958 0.0744 0.2622 0.0532 0.4201 0.3726
12 612.9 0.6684 0.1064 0.2593 0.0406 0.3588 0.0791 0.3501 0.2579
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Table 3 Modeing resultsof the watergas shift reactor R(CO) —CO ;mol-g th?
zI'm T/K  y(CO) y(H0) y(CO)  y(Hy) R— 8.3143-mol " -k
0. 00 661.2 0.0767 0.3096 0.0576 0.3402 T— K
0.22 669. 9 0.0695 0.3030 0.0652 0.3485 t— n
X(CO) —<CO0
0.45 678. 4 0.0623 0.2958 0.0723 0.3556 yi— i i CO .CO, . Hy H,0
0.67 686.6  0.0554 0.2889 0.0792 0.3626 S m
0.89 694.2  0.0489 0.2824 0.0857 0.3690 W g
1.12 700.9 0.0431 0.2766 0.0915 0.3748 B — ,
1.34 706.6  0.0382 0.2716 0.0965 0.3798
1.56 711.3 0.0341 0.2676 0.1005 0.3838 I — ;
1.78 715.0 0.0310 0.2644 0.1037 0.3870 0— ’
2.01 717.7 0.0286 0.2621 0.1060 0.3893 C— !
2.23 720.7  0.0275 0.2604 0.1077 0.3910
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Separation and recovery of naphthenic acids
from crude oil with high TAN

. . 1.2 . 2 .. .2
Qi Liang© Ren Xiaorguang®~ Song Yongji© Ren Shao-mei
(1. College of Chemica Engineering, Beijing Universty of Chemica Technology , Beijing 100029 ;

2. Beijing Ingtitute of Petrochemica Technology , Beijing 102617 , China)

Abdgtract : A new technique for extraction of NA from crude oil with high TAN was proposed. Petroleum acids
in crude oil with high total acid number were extracted by a complex olvent. Optimum congtituentsof the conr
plex solvent are A 5%, B 8%,C40% and D 0.5% 1% by weight , and optimum ratio of lvent to oil is
0.15. The resultsindicate that more than 80 % of the petroleum acidsis removed, the purity of NA is high e
nough to be used in industry and the process has no environmental pollution because dl of the lvent are recow
ered and reused in the unit.

Key words: crude oil ;ngphthenic acid ;petroleum acid ;extraction

Intrinsic kinetics of L B catalyst for water-gas shift reaction

Zhang Li-feng' Li Jianrwei®> Chen Biao-hua’
(1. Yanshan Petrochemica Corporation, Beijing 102500; 2. The Key Laboratory of Science and Technology of Controllable
Chemica Reactions, Ministry of Education, Beijing Universty of Chemica Technology , Beijing 100029, China)

Abstract : The intringc kinetic experimentsof water-gas shift reaction over a domestic catalyst of LB type were
carried out in an integra micro-reactor under following conditions: 3MPa, 598 728 K, and feed gas compos-
tion (mole fraction) CO 0.066 0.139,CO, 0.041 0.1,H, 0.262 0.457,H,0 0.217 0.386 and N,
0.077 0.271. A kinetic modd of power-law type was developed , and the kinetic model parameters were esti-
mated by meansof complex method. The resultsof statistical and industria goplication tests show that this mod-

el is high acceptable and reliable.
Key words: kinetics;high temperature shift catayst ;carbon monoxide shift reaction



