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Preparation and performance of carbon-coated hollow microsphere iron-based
catalysts for Fischer-Tropsch synthesis

GAO Yan, HU Xin-ke, NI Yi-zhe, JIANG Xun-dao, HUO Chao, YANG Xia-zhen"
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: A hydrothermal one-pot method was used to prepare carbon-coated hollow microsphere iron-based
catalysts,which were applied in the Fischer-Tropsch synthesis reaction. The catalysts were characterized and analyzed
using X-ray diffraction ( XRD), field emission scanning electron microscopy ( FE-SEM ) , thermogravimetric analysis
(TG) ,temperature-programmed desorption (TPD) ,and Fourier-transform infrared spectroscopy ( FT-IR) , among other
techniques.The results show that the hollow microsphere catalyst has a good carbon chain growth ability, with the
selectivity of C, hydrocarbons as high as 94. 73% , while the selectivity of the by-product CH, is only 2. 44% ,but the
conversion rate of CO is relatively low at 16.93%. The coated carbon hollow catalyst significantly increases the CO

conversion rate to 51. 12% ,while maintaining a high selectivity of Cs, hydrocarbons at 87.35% and a by-product CH,

selectivity of 5. 11%.

Key words:syngas; Fischer-Tropsch synthesis; hollow; iron-based catalysts; coated with carbon

MBI BRI B H 830 KR Z ] iy
JE AR G 92 B e 1 0 e rP A H bR 9 R RO
PR AT BERI 21 , 1 U AT 20K i) 29 e & 7 Tl &%
PR PR R R3Sk I, s — A A D) 52
AT R AR AR A A - BB R JEE . ST
B RERG T IR TRE R AR A < T AR AR
W 54 S R o A AU B I A AR R B VR R 5%
AT TR R B IEL A~ Al . 2T A U AR
PR REIRE R 2230 100 Z4E /Y & e, AR T Hofl
AP IE T RE IR A BORSE 4 17, X (15 94 4T
TSI AR 7 i RE TR B AE (R BT RE IR A= 7 5 X
DTN 0 o i B ) S BRERE 22 B | A AL 7R

TR

BRILAEAL TR T AR A A T A ] R A
R BEVE R (220~360°C) (ST A MU= 5 KBS
AR (WGS) i VE G PURE F RE 3R AF LA, AR T
SRR SRS, (B GE T BR ER R ) |
R B ML TR AL TE BRAE AL 7R 55 35 77 AR B 45 A AE A
LSRR T 23 O 5 A AR R A% i T 22 1
JEORSE AT PN 3 s i, I FLRR 72 N AT
BN, DTITAT 8 5 1 A A 5 e A 5 0 i et A
AR R L 2 0 4 w5 2 G B MR N B R K g
TIVA BRI E MR FAT, 25 O S5 A A5 7 9%
FEA B B IO A A 790 49F 5 U8 P BF 78 B i 2

%5 B #A . 2025-12-22; & B H #1:2026-03-23

EETE Wi Tl K2 2024 4F0E HeF e < B = B & L0 5 H (1620240022 ) 5 Wi VLA & 5 #UE 2 4 2025 4 5 & 55 80F whsx e

(KT2025059)

YEB BT mE (2004-) , 2, AR WFFE 5 1) S e — BE IR A0 370 il 4 S LR AE ST, 2909338996 @ qq. com; B BE S (1981-) , %, [+, S5 Uil
TIF5E 7 1) A — R WA AL 390 ) 45 S LR AR #r , TR ER B ,yxz@ zjut.edu.cn,



2026 5 8 BEF IRRDIVERERELTIREFIE SRR N AL - 185 -

—, &AM Ik, AMTE S A R R AR S
VR R AR RE R T
Jof 1 AR Y T i S B2 0 S R HE AL R 7 SR AT
BRI, AR BAT I 4 25 O SO [ 3R
T ARG, e FLBR AN S S 3k, ALk, S 3505 T 35 4
BAR . M < — A LB A (MOFs ) 2 4 J 5 5
AT B FE ) o 5o C o7 B 2 5 A, B AL
el U T RRURFL B R A DL B 5 4 ] 8 25 5 A
N T IE R RIBETT B A SR AT A U AR LA L ¢
COATRFEL R TR EER , DA S itk — 2 4 v Sk A1 57
XS MR RN | AR SC 1 K B a0k il o s
OER Fe, O, fEALT, F a8 i DL 4 B o <R 5 771
Pt fLAHE 25 03k 5 MOF-Fe AHZS 4, il %15 2
VR BLRR 25 DBk BR LA, K L H T 24T 5
SR, AT AN R PO ] P oA v
TR DU RE IS i 23 O 25 R BRI A A7) 1Y He 3
TETAR, IS ISR 5 P07 5, R T4 i 2T 5
FRiPERE Y IR AR A T — R BN RAE, LA
RTCURBR 2SO UK BRI AR AL ) 1) SR 4T & LSO H 114
BRI .

1 KBHESHH

1.1 FEAFEER
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(C,H,OH) ,43#ral, iy [ 25 5 A Ak 2500 A FRA
Al FPE IR 4N ( C HNa,0,) , M dli, I [ B2 18
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55 46 HIBT 1

JEFEARZ 100°C LIRS 2K H, D148 H,/ CO/N, (14
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4
Sc,, = 100% - Z} Se. (5)
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i FT-IR 3 & 0T DAE 3 ML 7E 544 em™ /2
F A R AT S LR Fe—O (RSN  GIERA T 3 A
AL Fe,0, WAFTE, X5 XRD 434 — 2, [A]
it , KCM-Fe, 0, #EALFILE 3 616 cm ™ 4b (1) W5 Wi 0 X
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MK-Fe,0, F£ZJE Fe,0, Fl Fe,C YN I, S H D
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AR ARG, BB 3 M AL 735 HA A B
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AT FLAR o0 A B T WU 43 A, B /NFLAR Ry 2 ~
4 nm , XF AL T T Fe, 0, 40K UK P4 38 19 L
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KPR 2 [ 2 BR

180
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AR ETI(p/p,)
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B 7 AR &R &
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w
N
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]
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;’ ]
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K8 HfAMEMAILAE A
R2 EUFNNYESEBRSH

) H R/ FiR-% LR,
(m*-g™) (em®-g™") nm
K-Fe,0, 8.28 0. 04 20.36
MK-Fe,0, 15.54 0.09 23.19
KCM-Fe, 0, 123.62 0.25 8.18

22 RBAR Y B SE, NRP T LA
i, KCM-Fe,0, A KMFLA R LR E A, 5L
BN, UL KCM - Fe,0, A FL B2 A 25 42 HLFLBR
BN, R N e A AR AL P8 B4 ORI B,
O 2083 R B A, 23 T K- Fe, 0, Ml MK -
Fe,0, B FMIFEL KCM-Fe,0, X /N—28 Al fE
PSR K=Fe,0, FURMR LY 25 0450, 3R K
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e, FLBR A 3k, MK —-Fe,0, H 2 1 B AT
e/ T MOF—Fe b7 1T 44 Ay ik B HL S5 48, 7E 1%
BRI AR MOF —Fe 747 8 2I4R I (06 1 1F
FH,MOF-Fe 7£ 3% [ HE BUE W0 FL 280 258 SR e 2
Jei , KA R IR 5 25 b 40RO I T B ol 8 A Ak
RGER), FEAR I . KCM-Fe,0, MFLE
RS FLARE/N, 6 KCM =Fe, 0, B FLER 20 7
AR HALBRE /N FLAS B R A S e 1 I 1o, W) A A Ak
TR PN ER B P R 2 B R AR R PR 2
R 08
2.7 AEMENFIRLFIR M EE S

9 & H,-TPD #h<k, \ H,-TPD "] LIFE H
TE A S I 2 W B T 700 3 T A 55 TR 1) &
S 23R R A /D ARG | A B R A 5 I
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CH, HEFEPERAR,

P A

2

SR /a.u.

3

100 200 300 400 500 600 700 800 900
REE/C

1—KCM-Fe, 0, ;2—MK-Fe, 0 ;3—K~Fe, 0,
B9 R RLATAE b 8y H,-TPD K
Bl 10 SR T 3 RS CO A2 T B
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Xof 2 AR AR 70 HEA T — SR AR T Rl
X155 CO,-TPD i WL 11, MIEH AT LIE H
K-Fe,0, HiZHl KCM-Fe,0, H1Z7E 600 ~750°C A
B 0 I R, ELR R B R, KCM=Fe, 0, 12 A
MK-Fe,0, HiZETE 150 ~ 300°C 7775 & T 55 B2 H O Y
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L5 B PP RAE AT LA AN [ 25 A AL 7003 T
MBI, AT LA BHERT 25 0 Fe, 0, W B AR AR AL 1Y)
TE R B (K 12) : LASS O Fe, O, fER MM, 767K
i FeCly -6H,0 \PTA Hi%HE 5450 Fe,0,
28 e Y = 8 VAN | A3 A= N A R Y 7 N i k- A
AT ) 2R T ZURE) PR J5T AT 0, S i0 FeCl, - 6H,0  PTA
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VAR IS5 250 Fe, Oy TURILIR A BT il 75 1) 28
0> Fe, O, IRBERRAEALT , A e R LER AR, L]
SR A HLE AL H RETE A A o AL R LR TR
HIAS [) 45 44 fE AL 500 /9 49 48 SEML & AT 0, 28 0
Fe,0, VR ELRRAAH L DR AT 2500 45 F 1 S Atk 2
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