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Table 1 Results of Sy, XRD Analyses and O, titration of different catalyst samples
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Sample Suer (m>/g) ? Reduction (% ) XRD analysis
Uptake (umol/g)
25Co/758i0, 277 684 24.5 Co, 0, (less)
17Co-8Cu/75Si0, 211 2174 85.3 Co;0,, CuO
12. 5Co-12. 5Cu/75Si0, 236 1852 76.7 Co;0,, CuO
8Co-17Cu/75Si0, 267 2 158 94.5 Co;0,, CuO
25Cu/75Si0, 308 2 050 99.9 Cu0
5, 17Co-8Cu/75Si0, K8 S 1Y S, B F-FE Cu
PRI 2 Sypr XA AR K5 AN A A 1Y o ®
. \ ' ae o [
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Fig. 1 XRD patterns of the group catalysis samples
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Fig.2 XRD patterns of the 17Co/8Cu/75Si0, sample
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Fig. 3 TPR profiles of the the group catalysis samples
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Fig.4 Adsorption isotherms of O, for the group
catalysis samples at 400 °C
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+2, +3 MIBRAEAE, WA HAEILET N Co.
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2 hEE I THEAE F-T & RSO H AR
PERE. W2 T AE H, REN Cu 1y 25Co/75Si0,
HEACTR T PEARAR, 2SR D 503 K i, CO [y
PeAbx A 4.1 % 5 i Cu KUS, L5 CO
Fefb oA — a2 ke, k5 5.3 % DL, WWITE
HEALTAHEALTR] A oS I — 2 B A Cu R 42 R AL 19
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Table 2 Catalytic performance of Co-Cu/SiO, catalysts for F-T synthesis

X(CO) S(CO,) Hydrocarbon product selectivity ( % )
Catalyst
(%) (%) G, G, G Cy Cs.
25Co/75810, 4.1 0.3 29.2 3.3 4.1 3.8 59.3
17Co-8Cu/75S10, 5.3 8.1 21.5 2.2 3.2 3.3 61.7
12.5Co-12. 5Cu/758i0, 9.5 19.3 19.2 2.5 2.5 2.1 54.2
8Co-17Cu/755i0, 16.2 26.9 16.7 1.3 1.1 1.9 52.1

Reaction conditions; n (H,): n(CO): n(N,): n(CH,): n(CO,) = 2.08: 1.00: 2.06: 0.03: 0.47;

GHSV =500h ~'; T =503 K; p = 0.2 MPa
B CO, £ BEAE AL A h 7 I Cu B 3G I . 25
R HI, 2745 CO Fefb Rl G, B CO, 1Yk
PR &, 17Co-8Cu/75Si0, Byl AL P BEH 4f-
AL, Cu ATLAVERAE F-T & U Co fEALFI Y
B,
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b, Co il Cu ARG 1y 53 15 25 B4 AU RE il P8R A
Co; O, Al FE R H H B Cos O, F1 CuO i,
B IR CuO i A R AT S0 B O A A 5 i
B OR AR BRI A S, 1WA AR R TG R
JE CuSiO, 5 HAL i 8 22 BT 2 25Co/75Si0, 1Y 8 J5

JEAUH 24. 5% . ARXERC AR, AW LY,
8Co-17Cu/75Si0, (AR JFEEE L F] 94. 5% , i Cu®*
5T 15 5 A A ) A8 15 B 5 T ik i 25Cu/
75810, £ 5 R JF R 99. 9% , Cu® B 58 4 ih i
TN T30 J AR T2 BUE B & Co A dt, WATA
TR LA + 2. + 3 I AR A A B )R
Co’; Co-Cu/SiO, Z ¥ FE i) TPR, A Co'* —
Co** >C" B JFiAh, A Cu* >Cu’ b5, Co’t—
Co’* A2 Ty £h 800 C ZEA7 R4 % 280 C A Ay, i
Co® " —Co’ (i R Ty, W 1 800 °C A= 47 [43] T 750
Crhiti, FW Cu B AfEHE T Co BB A Cu
AJ LA 25Co/75Si0, % F-T & iU AL PEREA — &
A
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Characterization of Co-Cu/SiO, Catalysts

LIU Bing-hua"*, SHANG GUAN Rong-chang' , SHEN Jian-yi’
(1. Jiangsu Key Laboratory for Chemisiry of Low-Dimensional Materials, Department of Chemistry ,
Huaiyin Teachers College, Huaian 223000, China;
2. Department of Chemistry, Nanjing University, Nanjing 210093, China)

Abstract; In this study, the catalysts of Co-Cu/SiO, series were prepared by sol-gel method, and were character-
ized by the techniques of TPR, XRD, the titration of O, and the measurement of the specific area of BET (Sg;;) .
Their catalytic performance for F-T synthesis was also investigated. The experimental results showed that the disper-
sion of the components of cobalt and copper supported on SiO, were all well. The results of O, titration indicated that
due to the existence of Cu’"in the samples of Co-Cu/SiO, the reduction of cobalt species was proceeded easily.
TPR results revealed that only cobalt species was reduced via Co’* —Co’ " —Co’ process, while for Co-Cu/SiO, cat-
alysts, in addition to the reduction of cobalt species, the reduction from Cu’* to Cu’ was also observed. The im-
provement in the reducibility of catalyst and the cobalt dispersion contributed a little to the activity of the promoted
catalysts for F-T synthesis.

Key words: Co-Cu/SiO,catalysts; TPR; XRD; O,titration; F-T synthesis



