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Fe fifk CO, A G 515498 CO A ZRHEE 8 T. 25 ( Fischer-Tropsch synthesis, FTS) H A4

MM, PRI, — 05T oK HLRR A CO, BATAR ™ o 1925 48, i CO AL & A2k & W Ak
SRk FTS R, $ 4 1 5 MR EE 7 Wil A S At 1y sl A (] A B 2 R o 1957 4, Hall %[5: j

i Xk FTS SR ) COL AT R AR AR AE , FEAHA E Fe SEMEALT F b CO,— B mMa & e ix —

B RARIF A AT 4T o 1978 4F, Dwyer %51 B FTS J st R v R4 CO, 235 Fe JEAEAL I B9 15 ﬁ%ﬂfﬁ
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CO, + H, === CO + Hy0  AHyy =+ 41 kJ/mol (1)
CO+2H, — 5 (—CH,—) +H,0 AHy, = - 152 kI/mol (2)

Willauer 21> %of [# 2 PR | Fe 4k CO, MR RN BEAT T A TRUAG B RN 5l J) 24 400, 45 R4 0], FTS
IO A RGBT RWGS S 38R, FTS SR Je CO, il s A S5 IO 1oy T 3 s o A 0 . R B g am ik RWGS
KK CO, 58440k CO M CO, & S W = Wy vl 756 FTS [ i 5% H & Y Anderson-Schulz-Flory
(ASF) 4345 Je 2 P2y s B AR AR 20300 P kBB 43 (Cs ~ €, ) 45% 863 (C oy ~ Coy ) 30% , fIRHRHS
J2(Cy ~C)25% o SRTAT, o T3 S K B A8 46 (Water Gas Shift, WGS) FYF77E, BHLAR T CO, 158 4244
b, S T CO HE— 25U N B HEA T, BRLG, CO, IEUR i P24 £ B2 C, ~ C e de ek fl /b i
Cs ~ Coo IBTRE , AR AT C oo+ , =504 5 ASF 43 A fli 2588 K Liu 25 %b CO, I & B AR iR i
J ST R R AEAT I 28000 EBE CO Wk BT AR 2 S I TR A 9l BEAR AR IR T R =)
i CH R C, ~ CARBRIE , X CO, N A BRI I R N AR R 54T T 314 00F 5T, S5 SR 2B, 76 I v T B
h 307 ~366 C, [ J1 4 2.5 ~ 3.0 MPa, [ i &/8k ey 3.0 Y451, CO, BIIE i i 5 AL R
69% ~T71% ,
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CO,(g) +H,(g) — CO,(a) + H,(a) CO,(a) + H(a) — CO(a) + O(a) + H(a)

H(a) H(a)
— CO(a) + OH(a) S* CO(a) + H,0(a) — CO(g) + H,0(g)
Scheme 1 Reaction pathways of RWGS on Fe 0, (111)
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Scheme 2 Proposed mechanism of CO, hydrogenation over Fe-K/Al, O catalyst"
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s Rh A Ru R 1E MO MceE K F 3238 1 C + CHFICH + CHt 47, Co i‘éﬁ%jCHz +CH,#1C + CH, , Fe %3
i} C + CH, , T Re MM HC + CHIZH C-C 484,
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Scheme 3 Qualitative interpretation of ab initio atomistic thermodynamics study of the iron carbide structure!”
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T 45 B Fe-Cu-AL-K EAET] b HUBKIER 13 AL O5 8 SiO, $JCIE X AL R T8 VA AT A i3, IF HLAUIR &
Si0, 23 BRI SR A SR BE SRS A R 1 5 AEILTTIE AR H AL O3, COFALARAN Cor TEFEIEARA T
i, CO BEFEPEREAIR

FIMB L AT A ARG Ak B o0 Ai o CO, Tl KR A W25 S B354 B Pk 7= A, K78 LA
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Fig. 1 Effects of SiO, coating on CO, conversion(A) and products distribution( B) '*
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T4 B BIFITE CO, I R h )12 , Kou 261 LU Fe/Zr0, AL, 1531 68% 1) C, ~ Co k4%
P, {5 CO, AL RN 20% 5 Wang 25 Xif Fe/ Zr0, HEATHN 42 & B, WA AR T CO, b, Hy= 4y
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BT AL AL A RS A #h . Nam 2570 5% B, K Bl 8 1T L 38 4 £ 300 ) Bk AL B 9, 1 T 4
C,-C, kP e 9% FHiE 2 32. 4% , Co+ 8MEH 1. 5% F1 & 44. 5% ,CO-TPR [RFRAELE F4EB] K )
FRRTAIA 5 AR T 390 60 S/ T A U6 ) ARG 35 10 B 30, I LU J3 A S 380, Huo 256070 9 B 31 45
FH, B K, 0 X} Fe JEAEALTR by BEA T L = T M b AT AN Fe (211) F Fe (310 ) 5 11 2 FoE ALK o
Ding %' HuAG T K YR FeK/ AL O, AL £ CO, A il S i B R R, % B KNO, Fil K, Si0;
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AL BRAE 7 A BIRE 17 L SRRALBE A1) 0 Xu 2650 S B, Mn A AT RABACAE S 17 7= 40 43 A, H
Tt I 2], e e Fe 1. 09 B4 ZE 5. 785 1k Mn AU, 2 S 850 AT 1 5 AL 59
YRR, A H O = i e B . Li 2550 I, Fe-Mn-K/SiO, 4 4k 5 /9 Mn Bl 70 6] L4 41
a-Fe, O, FiUki (344, BILAG FeO 7E RS P iE— 28 JF A Fe BT, 15 24 19 Mn i A AT LASS AL 57 22
TR YE , A2 HEAEAL R A BRAL . Dossary 255 FI I BB il %6 T — R B A Mn &5 1) aMnFe (x =0,
0.05,0.1,0.2,0.3,0.5) 48 A Mk4, Forb 0. 0SMnFe i HAT A FLESH , B A B L2 IR, 260 B3 it
TR R i ) Cor SR e

Cu BF0F0 Mn Bh 51 ELA — 2 AR , B 0] ARG AR50 1 U RE 7, IR A Fe AR COL &S
T RAERAR M fE S BIFIRE . Cu i RWGS Ui AL 2 —  ZE AL IRk AL 1 Rt b, Cu AT DAFE A
Fe, O B3R AR , 19 1 HAE A A6 390 22 1 (9 20 U 7 o King 285 A8 24 CuO F48 S5k BRI 25, Al LA
SR B BT A7 o Zheng 2550 (i IR R UUIEBEIRE HUIIR & MR BUZ BUE M Z4S G 71k,
il 25 T —FR AN GRS FeK-M/ AL O, (M = Cd, Cu) #4657, BiE K &t 0% M= 10% , ik # 1%
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SIS BRI L , 70 24 iy 5 AT B 4 FLIE 1 =F & 19 ER L 7E CO, Al CO i
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AP LI EAT R IBUR AL A 38— AR VRIS L  FEM RN 0 B AL A5 SUR R A
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AT F T RS Fe BAMEAH] Fe-Com, BEFH ZIBEN B INA B AYIENN, Fe-Com FALBRURLIN /), 73 HK
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RWGS-FTS W BeaUs i T2 T CO, ik S, 7250 — BESON  , i bR 2E A8k 265 — B O A i ) il
YK 2= PRI S0 o SEPR IS 0P R AN 2 PR IS 0 i T A PR AS A TR S g o A 2
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=R WEe S I D VTR & 0] e I a7 S oy 7 Sl 5 o Ty é Y e R VAU Z S IV B i PO NIV 1
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U 3B S AESI AL IR SOBE2E AE o Yan 265 ol 1 kR DR SR 25 R I8 PR SR FRAE O, U
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VPR £ 2R
4 & H

IR CO, MR E A X et PRIE AR AR Y ik 1 RE VAR B A e 0 78 S, (H S B A AL 38 (K e i
KeIERE PRI HEALTR) 53 3 S REATLBEAS Bt 25 DR R AT R T X — BRI A B o SRR K S, LA
NILTTHFFEIC R T 2 1) i o v A K R B BE DGR AR B, fol A= 7= DR T B ¢ 9 S0 vl B, 2k
11T fiff R COL NN i A v IR 45 1152 ) BETH T A BT RUHEALTH] , ek D Co I AALSE Fe BeAEALH] il
B R AT SO P 4 BRI A P A 430 R 4 AL o RS L 4 H A
HEIEPENE ;3) RN B BETE AT 007 Farsi 457 B9 LA K8 S B 5 1 PRS2 1 T Fe 3%
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Research Progress in Catalytic Conversion of Carbon
Dioxide to C,+ Hydrocarbons over Fe-Based Catalysts

DING Fanshu®, NIE Xiaowa", LIU Min", SONG Chunshan®’, GUO Xinwen""
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School of Chemical Engineering ,Dalian University of Technology ,Dalian ,Liaoning 116024 , China ;
* Department of Energy and Mineral Engineering ,EMS Energy Institute ,PSU-DUT Joint
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Abstract Catalytic conversion of carbon dioxide( CO,) to value-added hydrocarbons is of great environmental
and social importance, which can not only reduce CO, concentration in the atmosphere, but also conform with
sustainable development strategy. This paper reviews the progress in catalytic conversion of CO, to C,+
hydrocarbons over Fe-based catalyst. Reaction pathway and mechanism, catalyst preparation and reactor
design are emphatically introduced. In addition, the future of hydrocarbons synthesis via CO, hydrogenation is
also summarized.
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