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Effect of high temperature on the performance of Fe—Cu-K-Si catalyst for

Fischer-Tropsch synthesis in-slurry phase
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( National Institute of Clean-and—Low—Carbon Energy ,Beijing 102211, China)
Abstract: A Fe—Cu—K-Si catalyst for Fischer—Tropsch synthesis was prepared,and the effect of high temperature on the catalyst perform-
ance in slurry phase was investigated. Compared with the effect at265:°C , the results indicate that the slurry phase level decreases by 22%
but keeps stable at 320 °C. CO conversion rate is increased by'20% , but the selection of CO, is lower by 2% . In the meantime ,CH, and C,
—C, hydrocarbon selection are improved respectively by 4.7% “and 11.72% ,C,-C, olefin—alkyl ratio is 1. 99 higher, likewise,the C; and
C, hydrocarbon olefin—alkyl ratio are 3.37 and 0. 87 higher respectively. The experimental data indicates that when the reaction tempera-
ture is raised to 320 °C ,the selectivity of Cs, hydrocarbons is decreased apparently,even though CO conversion rate,C, —C, hydrocarbon
selection and olefin—alkyl ratio are increased obviously. Therefore, the reaction temperature should be controlled depending on the actual
needs of hydrocarbon products distribution in industrial production.
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Fig. 1  Fischer—Tropsch synthesis process
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Fig. 4  Effect of reaction time on CO, selectivity
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Table 1 Effect of temperature on WGS reaction rate

HE/°C r/(mmol + (L - min)™") Q, K,
265 11.22 14.93 43.96
285 14. 00 24.03 31.99
300 14. 90 29.98 23.80
320 14.87 29.45 19.32
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265 4.65 11.92 67.32 3.94
280 6.65 17.31 68. 33 4.51
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320 9.35 23. 64 57.40 5.93

54

2R 2 FEL 5 A1, SO it BE DN 265 °C 3 in %]
320 CH,C, ~C, TEFEMETHE, C, B EPERS fin i 3
Ok,C, flC, Wz, i CH, MEHEMEET C, ~C,
HFE—4H5 H/NT C, ~C, Z A1, Cq, PR b 5
JE I T THZR T B, 33X AT BB B A 2T A A B
N, 7 TR R A Ak R 2R T T T R —
CH,— P RMARBREE RS K ) Bl 5 T, R ]
FEY BTG T e 3 AR S I A BE A Ik R
PpR, S 2R G KA (o (BD) /0N, PRI TR B T
Jo ARBRIE BRI R . 3 4h  RBERBE 300 °C L
I, CO S54RI 0 C, ~ C, Mt drEsn,
I C RS AS O 47 — 350 % & T 300 C U=, CO
AL RAT T (HR €, ~ C, SEFEIEA IR, %
Cs, MOREA T RE, CH, BEREMER N f o i J5L P n]
fEE i TR RSN Efe s BT & e
B R T —CH,— R IG5, B AR T 4 b 77 3% i —
CH,— IR
350, 112
300 +

2505

£ 900 |
A
a8 150 T

100

50 ¢

LT

8
6
{4
2

0
0 100 200 300 400 500 600 700
HF A]/h

S5 ZHEEENC ~C, HEMEH PR
Fig.5 Effect of reaction time on C,-C, selectivity
C, M1 Cy B Jot LU Bl B IR 18] #7228 Ak 45 2R 4 5]
6 IR

3501 110
300 ER s
250

2 500k " 16 32

& 200 CJfbett, ®

mE 150 14 €
100 ¢ C ket 1

sor

1 1 1 1 1 1 0

0 100 200 300 400 500 600 700
A &)/h

6 KB C, ~C, S A4 B i B om

Fig. 6 Effect of reaction time on C,—C, olefin—alkyl ratio

mIE 6 Al g, R G BB N 3.17 ~
7.64 1 C, BYHke HETE 2. 13 ~3. 87, J N I JEE M
265 CZEWF+E] 320 CHE,C, MERE LI 4. 27 $E 5
F]7. 64,1 C, Hke L 3. 00 4273 3. 87, X &M



M kA

S IRXT ISR Fe—Cu-K-Si #EALF) B2 364 e v M BE Al 52 i

2017 4E2( 3

BT IR R 7S, 5T 32
FSBBEE L WA T ke
Hekel EFH

3 & it

1) 5265 CHILE, IBE 320 CF, BEPEZE K

FEREAR 22% , H 3 VR R 1D v B2 DR A B, RE RS
E Fe—Cu-K-Si 4G & AL FI T 2466 Wl b
EEK

2) 15265 CHIL,320 °CF,Fe-Cu—K-Si 2¥4E
B ALY CO Bk R4 m T 20% B2 CO, &
BEPEREIRT 2%

3) 5265 CHIEL,320 CF,Fe-Cu-K-Si #%4E
BRI C, ~ C, MIEREPE R C, ~ C, MMEHE L
A RMR FE RN, 5 A1 €y B de b 1 et JBE A
m T C, Mkttt

4) VIR EE R A 320 °C J, A AT LA 338
T AL TGP RIS CO, BEFE (B HE i IRaR e
VEREME R RIS, SRR EE TR et PR, 22
R S o e B R A il S 7 1R A A 1) i T L ) 2k
P A

2% LK ( References) :

SR, A= R
AL, KB

[1] Steynberg A P,Nel H G. Clean coal conversion options using Fis-
cher=Tropsch technology[ J]. Fuel ,2004,83(6) :765-770.

(2] BREENI AR, 20KHE, 55, BSR40 G BB M RL O S AR
FEHERL )], AL T2 42003 ,54(4) :516-523.
Chen Jiangang, Xing Hongwei,Li Yongwang, et al."Advance in key
techiques of Fischer—Tropsch synthesis for liquid fuel production
[J]. Journal of Chemical Industry and Engineering( China) ,2003,
54(4) .516-523.

(3] 2%, E% MM, 5. ST A B N A s R [ )] fL Tk
J&,2015,34(6) :1519-1525.
Li Yi, Cao Jun, Ying Xiang, et al. Research progress of micro—reac-
tor for Fischer—Tropsch synthesis[ J ]. Chemical Industry and Engi-
neering Progress,2015,34(6) :1519-1525.

[4] Schulz H. Short history and present trends of Fischer—Torpsch syn-
thesis[ J]. Applied Catalysis A :General ,1999,186(1/2) :3-12.

[5] Dry M E. The Fischer—Torpsch process:1950-2000[ J]. Catalysis
Today,2002,71(3/4) :227-241.

[6] Pham H N, Dytye A K. The synthesis of attrition resistant slurry-
phase iron Fischer—Torpsch synthesis[ J]. Catalysis Today,2000,
58(4):233-245.

(7] AT, EM, BRE, S — RGN Y 2 4 B 30 2k 5

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

HEALTR) B I 4 7 ik : CN101602000 [ PJ. 2009-12-16.
AT, TTER, MLV, 5F. SFT418 SRFEA AL R 7S AR
SN R BTSE [ D] AR 5 461, 2010,41 (11) ¢ 15-
21.
Shi Yulin, Men Zhuowu, Bu Yifeng, et al. Application study
of SFT418 catalyst for Fischer—Tropsch synthesis by slurre bed re-
action system [ J ]. Petroleum Processing and Petrochemicals,
2010,41(11) :15-21.
S, WS MRS A R A I TRD X0 4 A 70 1 SR 4T A AR
PEREIYEIRIT]. AR 5 6T ,2010,41(10) :26-32.
Wu Peng, Wang Peng, Lin Wensheng, et al. Effect of aging time on
the catalytic performance of precipitated iron catalyst for Fischer—
Tropsch synthesis[ J]. Petroleum Processing and Petrochemicals,
2010,41(10) :26-32.
9. Fe~Mn AT 8 RAE K HE F-T & 0 i P REF
FELD . RIG: i B2 B8 L P4 IR A~ BF 52 0T, 2004 68 -
74.
FISCAR. VLI Fe/ Cu/K EARH & BUR R TR B FE [ D]. K
J: vp B R B L AL A RSB, 1994 :26-38.
Graaf G H, Sijtsema P J J] M, Stamhuis E J, et al. Chemical equi-
libria in_methanol synthesis[ J]. Chemical Engineering Science,
1986/,41 (11 ) :2883-2890.
XIS ER 22, 0 45 S B RIXT F-T & iUk Rk 70
AR PERERSEIE [ 1] . L4 ,2004,25 (11) .878-886.
Liu Fuxia, Hao Qinglan, Wang Hong, et al. Effect of potassium
promoter on reaction performance of iron—based catalyst for Fisch-
er—Tropsch synthesis in slurry reactor[ J]. Chinese Journal of Ca-
talysis, 2004 ,25(11) .878-886.
Dry M E. Practical and theoretical aspects of the catalytic Fisch-
er—Tropsch process[ J]. Applied Catalysis A :General,1996,138
(2):319-344.
WA, 22 AR, Fe—Mn 8 4R 7 ALY FT A BUR
NEEIWESE 1o B0 A% PR s i [ 7] Rk 27 22 4z, 2000, 28
(6) :564-568.
Chen Wei, Li Guohui, Zhou Jinglai. Study on performance of
Fe—Mn ultrafine particle catalyst for Fischer—Tropsch synthesis I:
Influences of reaction conditions [ J]. Journal of Fuel Chemistry
and Technology ,2000,28(6) :564-568.
FI5a, XURI A, 22/ 45 TOl T E IR Fe-Cu-K LRI A
IR F=T & I R PRI 5 [ )], SRR 24 41, 2005, 33 (2)
211-217.
Bai Liang,Liu Lijun,Li Xiaobei,et al. Investigation on the adapt-
ability of an industrial fixed—bed Fe=Cu-K catalyst to slurry re-
actor[ J ]. Journal of Fuel Chemistry and Technology, 2005, 33
(2):211-217.
Luo M,Davis B H. Fischer—Torpsch synthesis; Activation of low—
alpha potassium iron catalysts [ J ]. Fuel Process Technology,

2003,83(1/2/3) :49-65.

55





