Y HAL 222 4 ( Wuli Huaxue Xuebao)

February

Acta Phys. -Chim. Sin.,2001,17(2): 161 ~ 164 161

A - A AELF E COH, RIRHTTA

T 52 W] F8 5 A%

FRHF
(P IR 27 B L PR AL 27 B, A A Pl T i S, K

B >N s

030001)

WE CRHABRFPTHEBN X FT-IR AR EEE T COH, FEA AL ERWEEFT 8 . Ho-TPD M, Co/SiO, fiEfL
AP A, 51 E: BY A, AR e B & B R 38 m, = R S = T B . CO-TPD B4 CO M4 A ek
FEERHES B CO FE N A Ak 7)o W R 5 sk sy, {FL L B s 3 . A SRR 9 2 - FEG R 1 B T LR

W 2850 o ) A A i
KER: 9 AR, BRGNS BOR,  RmWKIRR, a5

Hili 5 9% - € (Fischer-Tropsch) & B AL 7 AT LA
TR b A B B AR, A AR A B oSBT S i T
LHOREEROR D2 BN XA - #ARAH AR
G )@ i WO S R B T b e (B,
XS T AR Z2 PR TR A R 25 2 88 2 S s v
A WSS FONR kL ey o ML S Sk 4
8 | Ansorge I TR AR CO ZLAMIR g
HJE . 22455 T CO TE Co/Si0. AL |
P B, ULER B PO AP G ey BNE U, R A TS
PE EREME S W B A B iR R B A DG, B
I N FIAE I i A A AR ) IR R A 7 AR R AL
RGP G, TR LB A . H, A
SCHIRR P T LB B R AN R 5T CO LV H,
TE 5l BEAE AR E i B AT, 58 S Bl R X
W B 250 b ) 52

1 XWHS
1.1 #EeFHE

MIERERR 2.6 H %, e I - B e aod A o 45 e
JEBRAR (LLFR AT 450 m? + g='). LASIS IR b i T S5 1A
BURBURER AR, SRI57E 393 K T4, 7F 623 K Kithe
5 h, 153 B EEEMEAL R, 10 C/S. AR #5125 3
T, T R R R FRIR R IR A, AR ERE L TR IR
C/S, 15205 85 Bhnl m b Bt fbnl, 32 h c/z/8. |k

2000-06-12 W BN HIFE ,2000-10-13 Y RIME SR . B R N A% 5 (E-mail: hwxiang@ ms. sxice. ac. cn).

W BhIT H (G199022402)

AT A ES & /R 20% (R %, ), H
h, C/zZ/S AR ES SR 5% .
1.2 RIERRMNEH

¥ M TPD.FT-IR TE &AL . Ho-TPD
AR 200 mg, #EAEFIFESE H 5T T 673
K ifJF 4 h JFREEZFE, A Ar K, REL 15
K - min - (09 Fb I A AT TR R BT, TCD %
M . CO-TPD ¢4 200 mg, fEfLFI 4 H, T 673 K
I A b JEYHR Ar SRE 1 h, BEREIR, SRS ko
WA CO AT, WM, 38 Ar SRH 1 h,
SRJE THEE B, TCD Kl . 78 JFA 21 42 S 5t
PEATIR B S CO B (Nicolet 550 £T #M i AY),
VB 20 P AL 79 28 AR it F 723 K 4 H, i85 6 h,
W Ar W 1 h, BERJS 5, RS A CO W
1 h, JeJa VI Al Ar <8k He WA, (BB 10 min 5.

R TR P AE 0 1 IR R0 i R A Ak
R 4 mL. AL 20 H, )7 THE Z 673 K
W RS A G R ROV SRR 453 - 493
K.425 h~'.2.0 MPa.H./CO =2. JZ I Jii H #9143 Jill
B R BRI, RBER ST R S . WA L
R R B A R I B A R I S s Ao B, ARE R
%A Propack Q [l 7€ AH 435 41 1Y “URH 35X 23 #r .
T2 NE (R Y-8 S Jo VAT I AE R TE 95% AiA

* | 5K AR T e L)



162 Acta Phys. -Chim. Sin. ( Wuli Huaxue Xuebao) 2001

Vol. 17

H, desorption

300 400 500 600 700 800 900 1000
T/K

=11 P TELIHY Ho- LPD IS
Fig.1 H.,-TPD profiles of Co-based catalysts
(1)C/S; (2)Cr/z/8
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Table 1 ~ The amount of H. adsorption and relative amount of

CO adsorption on Co-based catalysts*

Q Hy Q co
Catalysts
pmol * g~' Reversible Irreversible
C/S 81.9 6.9 1.6
C/Z/S 69.0 11.7 3.9

a) The amount of CO adsorption represented in arbitrary unit
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Fig.2  CO-TPD spectra of Co-based catalysts
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Fig.3  The IR spectra of CO adsorbed on Co-based
catalysts
(1)C/S in presence of gaseous CO; (2) C/Z/S in
presence of gaseous CO; (3) C/S without gaseous CO;
(4) C/Z/S without gaseous CO

FITE 425 K HBE CO JiRfhuge, H B R AL T C /s,
FL A AR K | SRR B B AR08 T X
CO IR Ffk e J32, F (s SR o e 1 K
2.2 WEBZE CO BILIop ik

Bl 3 45 AL R B A co mer ik, H
F1(1).(2) 255 co HLAEM M co, w3En]
AN E G RS 5 (3) L (4) A2 Ar A RS
HH CO Ja MW A co, FRE A A3 i & Co.
HF 23602338 cm ™! IS i SAH CO, 1)
BRI . C/S BT 2170.2065 F1 2036 cm ' H
BRI . H T HCo(CO), F HCo(CO); #-A:AL G
WY 21 A W 0 B AE 2020 — 2060 cm ! Y [
o C/S BRI 2065.2036 cm ! IR I T 15
J& Rk Rl B AR AR B CO. 2170 em ! W AT LTA



No. 2 AR TR - ST AR B co \H, AW IAT N 163
0.4 -
o2
: —o- (1) 03} &)
£ e —8—(2) !
g \. ;‘% oat 5 mir'l
8 é 15 min A i . AN
o ——o < 25 min 7\ el
| o i—_ ¢ 01 35 min - e
2 c T~ 45 min
< 0.0f \ /" iaaiutii
0 10 20 30 20 50 3000 2800 2600 2400 2200 2000 1800 1600
7/ min o/cm-l
B4 EAFH co WM =kEM A E L RE B6 C/z/SHEAFIHNREDMHES KK BTN
Fig.4 The amount of adsorbed CO as a function EOEARI 7

of purging time
(1) C/Ss; (2)Cr/z/8
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Fig.5 IR spectra of adsorbed species on C/S catalyst

as a function of purging time in H.

Fig.6 IR spectra of adsorbed species on C/Z/S

catalyst as a function of purging time in H:
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Table 2  The performance of Co-based catalysts in F-T

synthesis*
CO conv. Hydrocarbon dlstr'lbutlon
Catalysts 7/K (% , mass fraction)
(o)
(%) ¢ o o o cf
c/s 463 97.1 12.4 1.3 2.9 2.4 38l1.1
493 99. 4 22.1 2.5 4.0 3.4 681
463 96. 1 6.8 0.8 2.0 1.6 88.8
C/Z/S
493 99.9 18.9 1.9 3.1 2.5 73.6

a)Reaction condition: 425 h~', 2MPa, H./CO =2
TR AR AR T BB e R R
% 6.8%, CIN%E] 88.8% , C; IR R ik & 3
150 g°m~*(CO +H,, STP). Y il ETH & 493 K
J&i , PIEAL RGP AT, B C/z/S # B 5m 1)
SR OIS Bh R H,0.CO, Bl ik MR
i AR K.
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H. or CO Chemsorption on Co-based Catalysts for F-T Synthesis

Chen Jian-Gang Xiang Hong-Wei Dong Qing-Nian

( The State Key Labortory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan

Abstract

Wang Xiu-Zhi

Sun Yu-Han
030001)

Both Co/SiO; and Co/ZrO./SiO; catalysts for F-T synthesis were characterized by temperature

programmed desorption (TPD) and FT-IR spectra. Ho-TPD evidenced that there were two H: desorption peaks over
Co/SiO:; catalyst and that the amount of H, adsorption decreased upon introduction of ZrO,. CO-TPD and CO-IR
showed that addition of ZrO. weakened the intensity of CO adsorption but increased the amount of adsorbed CO. In
F-T synthesis, ZrO, promoter enhanced the formation of heavy hydrocarbons in addition to keeping high activi-

ty. Such a shift of product array to heavier hydrocarbon was related to the increase of surface H./CO ratio.
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