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Abstract

Adopting SiO; as carrier, CuFe-based catalysts were prepared through different impregnation se-
quences which were impregnated by Cu, Zn and Fe. The activity of CO hydrogenation of these cat-
alysts was tested in fixed-bed reactor. The catalyst impregnated by Cu, Zn and Fe simultaneously
has the highest activity, but consecutive impregnation leads to the decrease of activity. The results
showed that the co-impregnation makes Cu and Fe distribute uniformly in the catalyst, which
forms the most active centers, with the highest reactive performance.
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MBEVEI B R, B B, AR SRR e ORI S ORI 3 ) R LA B i L[] il
REERAL RS B (CO AT Hy RIS 9) PR EAL R & BREE SRR, — A 20RO R R T
B, HARRBRAE R Ci~Ce MMFRIB Y, BEASIT AR, BAGHL W LRSS R A S At
R IEORE, NIRRT R

KBBEES AN, MR HE D BET RGBT JGR BRI L, ER BT AR5
DT A S AL B0 S MR RE P AL BE M [ 2] X T COME SR, 28 fRAE R IR AL OB Mk JeiRiniZr . FE3E
1R 15t Co H1Ru it 73 1] 1) 18 A4 700 B A 5 0 1) I 80 37 1k A Gt R 28 FE R [3] 5 Chu s N R BILIL IR 151 1l 46 1)
CuCo/SiO, A I B e (1 W= 3, WE e $EVE RiiA51.5% [4]o X TARBREE & RN, Co+BE K AE AR
B I 73T 25 B CORM AR B W M CORI B AHIL R [5]-[8], BIPISSCOMR I L E P IRIAE T, A e d
o (U R A 7R 1 S NEVE B, 3K 75 B AR (K ) % VR FE DT AR 7E . AN SR SIOL M AR
KA F R FP 73 Cu ZnAiiFe, Xt TS 2 AL IBEAT 1 SRk RE M BURIRAE AT 7T o

2. 3
2.1 fERIRIE

K SR RUR B &R, Cus Zn R Fe [ JEUREER 1% FH 43t 4l 1 il I 8k (151 2 4 [ 4k 2% 3070 BR
ANE). HIK SIO(F BT, 150~280 pm)iiE#| A\ Cu(NO)s-3H,0 iAW iR 15, Fxd Hod i ik
BE[9], FEAE 120°C T4, SRIGFE 500CHKe; FHH LRFEFKIGRT Zn. Fe, 35 Cu-Zn-Fe fEALFI(fH
e C-Z-F). IZHRAHIF M 775574 Cu-Fe-Zn fE4L5FI(C-F-Z). Zn-Cu-Fe f#1L71(Z-C-F). Zn-Fe-Cu
HEALF(Z-F-C). Fe-Zn-Cu 1L 7(F-Z-C). Fe-Cu-Zn {4k F(F-C-Z) 1 CuznFe JL IR 4L FI(CZF). F
) Cus Zn Fil Fe MIAAERE 708 25.4. 26.2 1 1.3 wt%.

2.2. HEWFIFEEIES

FHEAFIBON T E R OB RS, FHH RE SRR S, 78 280°C. 3.0 MPa. V(N,):V(CO):V(H,) = 1/8/16
6.0 Li(h-g-cat) F&AF FHEATIH VPN . ROB=4) b BIVRAS B R BRISCEE . SR FH O A #4 SR DU 25 1)
GC-9860 {f1if Al TDX-01 {3 (@3 mm x 3 m)7ELE /34T S B2 S H1 1) No« CO CH, FlI CO, AR L,
S FH W PRVZETHSE CO B4k 3 K CO, I CHy i #%1%:[10] .
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2.3. HELTTIFRAE

I Aaf 2 A AN FE A 7] A2 P21 X Pert PRO (X8 7 AT fiEA A IARAR S5 M, SR Cu Ka J6UE (2 = 0.154056
nm): AR THEIE R (H-TPR)ZLE H ¥ f L HET, 0.1 g EALFIZER B A 40 ml/min FEAFIRES(H, &
H 5%) L) 10°C/min F+3] 900°C.
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4 DICE T B S SRS, HorR CZF AL E A B i CO LR CO, kM. EEE A
[ 2 24 AR, AT RUR I Zn i 380K e AN RS AR 7 S B2 P (CO 5 4KR), 1 Zn A& DA%
FIBhF R AEAE R, H Cu F1 Fe IR BUIR P B 52 5 AL RI3EE, Hodht Fe J5 Cu RBUX P T %6
Cu J5 Fe; F-Z-C 1 F-C-Z B HAKH) CO, ik .
3.2. BTN RELEE

TEALFIH AR SE M tn 9 1 B, Cu Al Zn 43 %] LL CuO(PDF: 45-0937)A1 ZnO(PDF: 36-1451) % 77

Table 1. The influence of impregnation sequence on catalyst activity and selectivity
= 1. AREIRIFINF AT E MR MR R0

1AL CO #:4k. % (%) CH, 1% 514 (%) CO, %514 (%)
CF-z 51 162 19.9
CzF 51 26.4 152
ZCF 45 212 146
ZFC 7.4 243 14.2
F-z-C 71 243 7.9
FC-z 7.2 24.8 9.5
czF 135 19.8 35.9
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Figure 1. XRD of the catalysts with different impregnation sequence
of Cu, Zn and Fe
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SEMIT, Zn fEHE LR BUETTAEILE T Cu. CuO. ZnO Fl FeOy = Filt fib A4 A AT S5 W 5 R 3292 7
Agem, AT C-F-Z TSt IR 5 55, (R4 CZF Hh H SR 3] CuO fiThfid, XTHRE 1+
(PR AL TS PR, Zn FERAR 0 7 SOy, (AR 0 i v 1 vy o 4 20 = 38.7° 32.7°A1 74.9°
ATV 5, R R 2 o T A H [ CuO . ZnO Al FeOyx skl A/, 4535 2 fis.

AL C-F-Z F1 C-Z-F HAAHILI CuO ddki kAN, FFEC BRI i/, 5L DR 2 bl T A R 1
T pH {EAE 2.2 /247, SiO, [FIA5HE A AE 2~3 2 J8][11]-[13], Cu 53k Kk A S BRI, 80 T il J&
CuSi A, T8 CuO MdRRLE /. LT CZF Hh HAME] Cuo, R Zn Il Fe 7EHL i EorHk, 14
Y Cus Zn 1 Fe [AIFIAH ELAAd, AEA5 &1 s B v Pze v T e AL 77U [10]

3.3. EUFINTFEEEE

K 2 RAEMEALF Ho-TPR 455, HAP KT 500°C ik F 52 CuO B JR 51, ik czF
(R340 JER L FE IX (RIS T i AR, 14 1 B85 SR B R A7) CZF 7 Cu. Zn F11 Fe [B] BAH BLEE il 78 45, I8
JE G RN E LR %, BT A =i [10]

oI & AT C-Z-F A1 C-F-Z AR R AR [H), (H AT & e R BUZ L fE # K, C-Z-F
HH ) FeOx #iI JR [ 5 22, T FeOx A& KR AR e e M5 P HH 0 [14], 8143 C-Z-F 1) COL IE BT C-F-Z;
&)@ Fe MHILINGE T CO 5 Hy % PAT IR NHLEL A A RBI[15], & % CH, 3 BRI o

AT Z-F-C AES G ER AR E L Z-C-F bR, WAt Z-C-F AR, R Z-F-C [iL J5
T Z-C-F, X@&HT Z-F-C 11 Cu NEJaizint, EMEMAIRI/ A CuO £, i CuO it 5753 14
J& Cu 7] LM FeOx iBJR[16] [17], hHsi | SRAERIIRAE, SIEMEMTT] Z-F-C IS A CH,
BE o

AT F-Z-C IR BT F-C-Z, WMk ) 1 6 b s S A= e i)ty e O B8O, BT BLEEAT
FEI AR RSP RE o
4. &g

L2125 PO AR B LV 1 e T AR il 45 O AL TR, X2 B T RTE 1 Cu Al Fe BRI m AN ) T
RS HEH . W T AR R RH 4 AL, Zn i 5708 0T A AL ) RORETE 1, {H5E Fe J5 Cu
PRRIRTAR T 56 Cu J5 Fes ALY FeOx B R FE M, F3 CHOE MR, RN T CO, k%
PE. Zn TEEMR ERS BT = T Cu.

Table 2. The grain size of CuO, ZnO, FeOx in the catalysts
3% 2. B FIhE) CuO. ZnO. FeOy RkiEE

. fikL R /)N (nm)
CuO Zn0O FeOx
C-F-z 30.1 725 16.5
C-Z-F 30.9 67.7 29.9
Z-C-F 325 47.2 28.0
Z-F-C 324 53.3 334
F-z-C 32.8 44.6 24.7
F-C-Z 322 59.0 18.8
CZF 325
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Figure 2. Influence of Cu, Zn and Fe impregnation sequence on
the reduction of catalysts
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