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Effect of Ni, Ir and Cu impregnation on the performance of cathode
electrocatalytic reduction CQO, in solid oxide electrolysis cell

HE Debo, NI Jiupai, NI Chengsheng
(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract; In order to increase carbon recycling and reduce carbon emission, Ni, Ir and Cu with a mass
percentage of 1% were impregnated on the cathode surface of solid oxide electrolysis cell named La, s
Sry 4sFeggs Mo, 1505 ( LSFM) by the impregnation method. The effect of impregnation on the electrocata-
lytic reduction of CO, by parent perovskite was analyzed. The results indicate that compared with the
LSFM cathode, the current density of the LSFM cathode with 1% of Ir (LSFM/Ir) is increased by 25%
and its polarization resistance R, is only 27% of that of the LSFM. The Ni—Fe nanoparticle alloy formed
on the surface of the LSFM cathode with 1% of Ni (LSFM/Ni) can significantly improve the anti car-
bon deposition ability of the cathode.
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Fig.1 Characterization of cathodes
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Fig.2 Electrochemical characterization of cells

FERRACHLBH A E(E [ 7E LSFM/Cu FIRR B4~ WA MEALTE I, ISE AR CO, F8y A B | A A 11 F,
HL T AR 7R AR AR B BT I B 4R A A3 € (0.1 Hz) | (HEIZEAUN
FEAEAE— 1.4 VA7 6 RO BH 5T 9 A o AR 3 R CPE1 CPE2 CPE3

(0.036 Ha) , LSBT Cu SR CO, 9 AR NN NRNN

W R R B RE A2 L TE-1.8 V I-1.6 V 5% _

£, LSFM/Ir  LSFM/Ni B9 H% 95 A7 4 31406 557 L 47 3 EISHISSMR®E

AL B AR A $ ZLERL I LSFM AR B 1 Ir Fig.3 Graphical representation of the model
A Ni-Fe 4415 Cu HH, RERROR HEHE R R 4T 6k circuit for the fitting of IS

L6 [ =k 12} =)
R R
IR R
1.2 0.9
& 081 — g 06
= = ]
N % % 10 ﬁ H
0 s ‘ ‘ : 0
12 -14 -16 -18 12 -14 -16 -18
HE/V RV
(a) LSFM (b) LSFM/Ni
6 0.8
[Rs R
%ﬁz 0.6 R
_ 4+ DR: P CRs
i . -
S S
g g0.4
= I~
2t -
0.2
0 — 0
12 -14 -16 -18 12 -14 -16 -18
CENETAY B E/V
(¢) LSFM/Cu (d) LSFM/Ir

4 HBRBEREEEHER
Fig.4 Fitting—impendence data graph of EIS of cells
1E=1.4 V 1800 C AT, 705 [} LSFM/1Tr SR IR B, H U 28 2ok B A £l 3% T 4R A0 4 R JEUR
LSFM/Ni \LSFM/Cu il LSFM B % il A €O, SRR B R A AR A T O A A LSEMY/
(20 mL/min) #EATEREEM L, 5 o 24 HL Ir FIAAERRE PRI 40 /NI BFIAR T H 0 Y
F18 R WAE 28 R A 0 3 ) B ) J L/ P U A P, 7 v B DURR S S0 Ui B2t BRI BE sl . 78 120 /s



.30 - g IR W IR R R

www.chinacaj.net

F355FH

IR RS, LSFM/Ni B AR () H 370 25 A 5
U8 0.31 A+ em(=1.18 A - em U/ F]-0.87 A -

em?) PREF R A HE R E -0.87 A - em,
LSFM/ Cu FI#AE 70 /NS e MRS | R 2 B
WD T 0.39 A - em™?, H LSFM BRI A HR 3 25 i 5

R G
; -0.6¢ LSFM/Ni
S 12t
< \
N R — LSFM/Cu
{%‘E Ml 1 1 1 1
2 -12t
gl
-0.6 LSFM
0 30 60 90 120
Rg

(a) 1.4 VEEM:

Vol (78 /NS RRE M IR S B 0.49 A - em )
/N LS (b) HaT LIER 2], LSFM/Tr B 1) 21
hd R -1.4 VR -1.2 V5, B & EAE
I L/NE BB 32k, 1217 150 /N JE R
KSR,

-2k LSFM/Ir 1.4V
~ 08}
£
15)
2 04t
J{% -l2y LSFM/Ir 12V
e
= —0'8 [
# L,_ .

—0.4 ¢ ; ; :

0 40 80 120
s} [51)/h

(b) -1.2 VAI-1.4 VEzEH:

5 HME-1.4 V#-1.2 VZEEDNK
Fig.5 Durability test of cells at —1.4 V and -1.2 V

B 6(a) 1y4h R LSEM/Ir B 76 4 5 P
I FoL U 205 T SR DRSS K, 00 T P i F, s P —
1.06 V 3/NEI-0.6 V, X AT RES Ir 44 KA 1k 77 B
KR O = C = O fiff &5 HE T REAIC oL A il A
S 6(b) o PUAS E b IR A R AR AR e
PEICRT S A B B A8k, LSFM/Ni (4% 16 i BH

1.4} LSEM/Ir &
o7~ LG
—Q— R I AT

-1.4 FLSFM/Ni
07| RIS
—0— B Ml AT

_1.4} LSFM/Cu
_o7 L0 BRI
| —e— RaE IR AT
0.0 : '
| LSFM
| —o—FaE RS
| R M HT
i 3 2 -1 0
LI E/(Arem™)

(a) I-VilliZk

R, (U1 0.04 Q - em®, LSFM/Ir  LSFM BT
FLHIBH R B W 14K, LSFM/Cu B A% 4% 1k v BHL
R AEREE IS 35 22/, 3L e A3t R Y
FEEMA (39.8 He) , AT RER AR AL % T Cu
R AL R IR CO WA FI T CO, iy
— AR

—
LSFM/Ir
LSFM/Ni
LSFM/Cu
W LSFM
0 04 08 12 16 20
Z'(Q+cm?)

(b) PRI

6 RitfE-1.4 VIRERNXAI/ERUFEILE

Fig.6 Comparison of electrochemical performances of cells after durability test at —1.4 V
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