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Construction of Co/ZrQ, catalyst via carbon modification strategy and

its application in reverse water gas shift reaction
FAN Cheng', CHANG Fei-xiang', YU Ze-xiu', XIONG Yan-ru', QIAN Wei-sai’,
WANG Ze-zhe' , WEI Qin-hong'"
(1.School of Petrochemical Engineering & Environment, Zhejiang Ocean University, Zhoushan 316022, China;
2.School of Naval Architecture and Maritime, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract; Nitrogen-doped carbon surface modified Co/ZrO, catalysts prepared by impregnation and high-
temperature carbonization methods show high selectivity for CO in reverse water gas shift reaction ( RWGS). The
structural and electrical properties of the catalyst are analyzed by means of various characterization methods, and the
effects of the addition of nitrogen-doped carbon on specific surface area, surface alkalinity and CO selectivity of the
catalyst are studied. Studies results show that Co/ZrO, @ NC-3h 700 catalyst ensures sufficient CO, adsorption and
effectively reduces the production of CH, while adsorbing and dissociating H,.The conversion of CO, and the selectivity of
CO over Co/Zr0,@ NC-3h 700 catalyst are maintained at 35% and 94% ,respectively after 24 h of activity test at 600°C.
The selectivity of CO over the catalyst is higher than that over Co/Zr0O,.
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Co/7:0, s TE P A0 AV i, LBl PR 3R AR YR R Co/
7r0,@ NC-3h 800>Co/Zr0,@ NC-3h 700=Co/Zr0,@
NC-3h 600>Co/Zr0,, K itt, Co/Zr0,@ NC-3h 600
AL B CO, BB Ty fenit, o - Hofh g fb 57, ik 2
H T Co/Zr0,@ NC-3h 600 L7 K HA HZL L
FmBURFLIR A 880 | B B Co, 2 T4
PEFE 430 T BRI B2 0 BRI, 0B 2 1) 5|
AT DL 3 P AR X co, MR RE . BT
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4—Co/Zr0,@ NC-3h 800;5—Z7r0,
K6 CO,-TPD i K
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AN [l e A 1 B2 A4 46590 43 I 7E 400,500 ,600°C 3
ANIREE SR HEAT 6 h 3 K A AR 4 s o I, g
ANTREE SRV 2 h AR ERE AN ZR 2 Fin, MR 2
rral LAE Y, RBEET, Co/Zr0, HEALFILE 33.3% H,/
N, IEAA(30 mL/min) 54, Pk 10°C/min FHiEL#H
RIHE 600°C , FEAEMIR AR JE 1 h, KBS
FEYh €O CH, \H,0, HAR™=4k €O, CH, & CO,
H e Ak RIS L A9 7= 4, B €O, a BE A =4, i
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FIT CO, ¥tk e m %3, itk ik CO, 581
PRI Co/Zr0,@ NC—3h 700 fE4L7], H @58 T
600°C 5 800°C fii Ak X REAHEAL ] . 7E 400°C )2 i 5%
F, Co/Zr0, @ NC-3h 600 %58 T Co/Zr0, @
NC-3h 800 #fL I, fH7E 500°C 5 600°C ) hj 2% 4
T, = CO, REJTAHY . ALY CO
PERAT %, Co/Zr0,@ NC—3h 700 £E 500°C 5 600°C 1)
PEREVERI S5 T 53 81 2 A AEALT], 75 400°C 2 1 554
TMETF Co/Zr0,@ NC-3h 800, {HH Co/Zr0,@ NC-
3h 800 7E 400°C i 5514 T CO, AL REAL, K ik
HAEARE N A B A R AR Sy A 34
&2 Co/Zr0,@NC-3h x # CO, IS L AL

400°C 500°C 600°C

co, co €O, co CO, cCoO
el PR Rk R ek R
/% W% H/w /% /o /%

AL

Co/Zr0,@ NC-3h 600 12 68 19 90 26 99
Co/Zr0,@ NC-3h 700 20 70 29 85 38 88
Co/Zr0,@ NC-3h 800 6 85 20 95 26 99

Co/Zr0, 5 Co/Zr0,@ NC-3h 700 ) CO, A,
EALPEREANER 3 Fim, WER 3 Hh LI | Co/Z10,
AR CO, HALZFE T Co/Zr0,@ NC-3h 700, 454
XPS 43 M7 45 B0l S, Co/Zr0, HA L Co°, 1M
Co’ REMLIMA I FHFH R AEHEA
JFF5 CO, RN, NS B 1 CO, Sefb3e, i
1 F 500°C i, Co/Zr0, 1 CO, ¥ Ak 24 $4H B 4
/NI RR Co/ZrO, AR TR B 43 136 14 4 43 7 =i T
THe4E) T Co/Zr0,@ NC—-3h 700 75 i 1537 %) 3
BN HAE N S PTR S PR RE . KT 500°C K
%R, Co/Zr0,@ NC-3h 700 A7 X B &5 CO
VEFRE , R R B 24 A 58T T 6K Co HHLT
gk, NI T Co, Bad B A, W TR

CH, AR,
£ 3 Co/Zr0, 5 Co/Zr0,@NC-3h 700 &4k FH
CO, SN %R

ik Co/Zr0,  Co/Zr0,@ NC~3h 700

350C €O, #ibF/ % 10 3
CO HHEME/ % 62 8

400C  CO, HibR/ % 19 7
CO HHEIE/ % 62 88

450°C  CO, ¥/ % 22 15
CO I/ % 66 88
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