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Experimental study on dry reforming of CO, and glycerol to syngas
over mesoporous CoFe/CeQ, catalysts
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Abstract: The selection and research of high performance catalyst is the key to producing high value-
added syngas from biodiesel by-product glycerol and CO, dry reforming. CoFe/CeO, catalyst was
prepared by colloidal solution combustion method, and the catalytic activity and stability of dry
reforming of CO, and glycerol were studied in a fixed-bed reactor at a temperature range of 650~
800 °C. The results showed that the CoFe/CeO, catalyst prepared by the colloidal solution combustion
method had a typical mesoporous structure with a specific surface area of 33.4~40.8 mz/g, showing a
strong interaction between the active component Co-Fe and the support CeO,. 7CoFeCe showed good

catalytic performance for dry reforming. The conversion of glycerol at 750 “C was 84.8%, and the CO,
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conversion was 19.9%. The CO, conversion increased with the increase in temperature, and the

maximum conversion of CO, at 800 °C was 30.3%. It showed that the high temperature was conducive

to the reverse water gas shift reaction. The stability experiment showed that the mesoporous CoFe/CeO,

catalyst had good dry reforming stability.

Keywords: glycerol dry reforming; colloid solution combustion method; CO, utilization; mesoporous

CoFe/CeO;, catalysts; synthesis gas preparation
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Tab.1 Textural characteristics of mesoporous catalysts
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/nm
3CoFeCe 3:5:10 40.8 0.17 224 9.1
5CoFeCe 5:5:10 38.6 0.16 20.1 9.9
7CoFeCe 7:5:10 36.2 0.15 19.5 10.7
9CoFeCe 9:5:10 33.4 0.13 17.2 15.4
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Fig.1 Diagram of CO, and glycerol dry reforming experimental reaction device

Him xR,
2Fy, +4F,
Xg = o H T 600, (1)
8FC3H803
CO, A%

Fco,,in — Fco,,out
Fco,.in
KEAL, I H Xco, 8E XM 0.

XC02 = x 100% ( 2 )



230 o B TR 2 2 R 2023 4F 5 45 %
CO =%, VIBEW, BEH Cofymmsghn, fLARs7m m B /N
v — _Feo T, R 15T A LA AL A 8 B .

Co——XIOO% (3) N - 2w
3F 31505 Co 7 1 1Y 388 4 41 £k 570 19 Sger M 40.8 m™/g I /D>
H, 5%, % 334m’g, FLAM 0.17 em’/g /L F 0.13 em’/g,
2Fy, . X A BEER AT FLZS #4900 BHE F CeO, STHEFLINIE
Y = S, < 100% (40 g3t WM, BEF Co ARLIMAIN, CoFe/CeO,

O A LTI AT Coy0, ks ROT 2R M K

Fu + Feo A FLAEAL ] ) XRD 41 3 i, CeO,( PDF#
Pyyn = 2 x100%  (5) 65-5923 ) F 437 5 06 H PR 7E 26=28.5°, 33.1°, 47.5°,

Fu, + Fco + Fcu, + Fco,,out

K Fu,, Fou, MFcost M 3RR Hy, CHy Fl CO (1)
H T BEIRIUE s Foo,.inMFco,.ou 8 HZR A HURIH H
b CO, IEEIRIE s Foyngo, 2 A FVHIEE /R i

2 ZWHER5ITIE

21 EUFIHRIE

A LA AL B N W BR3P 2( )
iR . HOHE TUPAC 4336, FF A Ak 0] i 45 TR 2 4
S A BRIk 1 TV BISR LR, RUIFEEAFLSS
U RTLAE L, EHIRTE SR 0.3 B, BT RE,
F9 T T I R R A i, AR 3R T R TE AL AR 4
Fi" . LA FLAR S A s 2(b) i, Tl

TCD
E
Q
= | 9CoFeCe /
=
% | 7CoFeCe /
§ 5CoFeCe

3CoFeCe

0 0.2 0.4 0.6 0.8 1.0

AEX
(a) N, £k A

56.4°, 59.1°, 69.5°, 76.8°, 79.2°, 88.5°%4k, 6N
HH ML 20=31.2°, 36.8°, 65.2°0 fif i i 5
Co304( PDF#42-1467) 43 &, 1 26=30.2°, 35.6°HY
17 506 J& T 2k E 4k W) (PDF#39-1346) . nl LAE H,
B Co Ak LI 3 BEME 9, CosO, M7 S Y 2f- 16
TEA TGN . Co B MM FELT Cos0, fki R
SPROBE R, T AR T Co RO HkE, iEange 1
N, Co & IFEM, H CosOft ki RSF e K,
X2 R E Coy0, s HPERAR . Cof ik flifi ik
FNARA T8 B 5 BE 43 BB CosO, M0k, i 4k 25 4
I Co, 2 A Ak 751 28 44 2 T HH B Co P 1 A
MG . TER Co S MAEMRIT, Cos04 HIfEAH
AL AR R LA, FHORI Cos0, FITE L,
X 1] GBS 9CoFeCe ity b R ~F MR i) JE 1Al

'

=

» 9CoFeCe

=

= 7CoFeCe

=

y

= : 5CoFeC

g/\\\$_ ofece

-3 "" \

Ty — 3CoFeCe
I 1 IR 1 1 | )

1
0 20 40 60 80 100 120 140 160
fL#%E/mm

(b) AT B FLAR 201 1

B2 AAELFNN, ZREMILESH

Fig.2 N, isotherm and pore size distribution of mesoporous catalysts
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Fig.5 Glycerol conversion at different temperatures in CO,

and glycerol dry reforming reaction
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Fig.12 XRD patterns of catalyst after reaction
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Tab.2 Textural characteristics of catalysts after reaction
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3CoFeCe 3:5:10 34.5 0.16 21.1 9.7
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