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Preparation and Performance of NiFe-LDH Loaded Electrocatalytic

Membrane Electrodes for Cyclohexanone Oxime Synthesis
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(College of Chemical Engineering and Materials Science, State Key Laboratory of Bio-based Fiber Materials,
Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Cyclohexanone oxime (CHO) is an important intermediate in the production of caprolactam and nylon-6. It is of
great significance to develop a green and safe synthesis route of cyclohexanone oxime. In this study, NiFe-LDH
electrocatalyst was constructed on the microfiltration titanium membrane substrate by hydrothermal method to realize the
selective electroreduction of NO2™ under mild conditions, and coupled with cyclohexanone to form cyclohexanone oxime. he
structural characterization shows that NiFe-LDH has a uniform layered structure and abundant pores, forming a uniform
bimetallic hydroxide phase, and the electrochemical active area is significantly higher than that of NiO(OH) and FeO(OH).
NiFe-LDH exhibits higher current density and cyclohexanone oxime vyield in NO2 reduction. By optimizing the
cyclohexanone concentration, temperature and potential, the highest Faraday efficiency of 34.95% and the yield rate of CHO
cyclohexanone oxime of 108 umol/(cm? H) were obtained under the conditions of 0.5 mol/L, 0°C and -0.5 V (vs. RHE ). The
cycle test showed that the catalyst had stable structure and good performance. This study provides a feasible strategy for the
efficient electrocatalytic synthesis of oxime compounds.
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Fig. 2 TEM and HRTEM images of NiFe-LDH

PDF#97-016-7358 FeO(OH)

10 20 30 40 50 60 70
201 ()

[ 3 NiO(OH), FeO(OH)#n NiFe-LDH #J XRD [l

ARMELZE R

Fig. 3 XRD patterns of NiO(OH) , FeO(OH) and NiFe-LDH

PLESER U, 5l Fe JEEK T 3#— NiFe-
LDH #H, TfidE NiO(OH)Ek FeO(OH) ) i B4y i &
W, Ze Bt — B RY, B AKRIERINE KT
NiFe-LDH, JAH 52005 i b i it 7 Aa e
(1) 25 K L it o

NiFe-LDH ] XPS i &l 4n& 4 frox. T NiFe-
LDH [ Ni 2p XPS i, f7T 858.86 1 875.87 eV
(IO 53 D0 T Ni2* 1) 2paje F1 2pa BEZR, 1AL T
856.19 1 873.81 eV MU HIXF BT Ni**ff] 2pa Fl
2pu2 BEZLUS9L, Ak, Fe 2p XPS &t 708.11 Al
720.59 eV KIS IR ST Fe? ) 2pan A1 2pae fiE
%%, 1M 712.48 F1 725.69 eV &4 A%t BT Fed*f)
2p32 Al 2p1 AEZ 202, NiFe-LDH ] O 1s XPS it
h 529.39. 531.44. 533.58 eV [{JIg4) Hil %k T il A%
A (M-0). EEMY (M-OH) FIg B4

4 NiFe-LDH A9 XPS i [&
Fig.4 XPS spectra of NiFe-LDH
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Fig. 5 CV curves and fitting straight lines for the area of catalytic activity of the NiO(OH). FeO(OH) and NiFe-LDH at

different scan rates
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Fig. 6 ECSA-normalized curves and Tafel plots of different
catalysts
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Fig.7 LSV curves, yield and Faradaic efficiency of different
catalysts.
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Fig. 8 LSV curves with and without cyclohexanone and
KNO:over NiFe-LDH

TEAE LA, NiFe-LDH R ELH BAK 14T &
RN (HER) & 1E: SIAMCE)E, HREEREL
ANHTE, R R LE 2% AL X E] N AN 2 R AR T
Lo HEfFER I KNO, I, NiFe-LDH )
MHEAE-0.2 V. CHX TR A k) 2 )5 2%
m, AT AR T RS NO IR SN,

ARMELZE R

— SR R RIE AR CES KNO, J5, Hi%
FER ML AR, S O A B S H i
W JFERERE, T B R S 5 A 2 A B N AR R
O .

ANFIER CUBH AR 2 e T 3R LR S 1 AR A 2
B MR WK 9 fion. BE 9@ A A1, 1E
0.5mol/L CYC IKFET, ¥ CLlfim A il R iA 3k
BRI FE Ik B, VERHIZIRE T IR MNIEES
MR . EIREM (0.1 mol/L) B, MK
PIHERIA E, FEERERY FE WK AR ET;
A& 0.7 mol/L B, REFJRYIKEE R, HE4mK
WEY FE RIMEE T, TRl T SR Ol
TE R SR TH 18 A o 52 PR DA R BRIV T T L, 52
W 7 = e R . R 9(b) AT %A, fE 0 °CHY, %
SN B R N 34.95% , A GE KON 108
umol/(cm? h). TEAHFIHET, BEERZNT 5,
IR U i 1 AR R AR S ORI R B, IE B
TG T 28 R 7= 4R

(@) 20°C. -0.4V XS T[S KD NA R CEH

(b) 0.5mol/L ¥ L. -0.5V FHX-FRIE M) T A &M E

B9 TR SERE . (RE TR CEIRS AL BIEERFER
E R ES
Fig. 9 Yield and Faradaic efficiency of NiFe-LDH at
different cyclohexanone concentrations and temperatures.
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CHO
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Fig.14 SEM of NiFe-LDH after 10 cycles
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Tab. 1 Summary of cyclohexanone oxime electrosynthesis over different catalysts
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