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Table S1. A list of anode catalysts with their catalytic activities for urea electrooxidation.

catalysts test conditions catalytic activities references
. chronoamperometric analysis at 0.5 V vs. N PY R
NiFe DH/CFC Ag/AgCl in 1 M NaOH + 0.33 M urea 95 mAcm<mg* this work
. chronoamperometric analysis at 0.5 V vs. N P .
Ni(OH)./CFC Ag/AgCl in 1 M NaOH + 0.33 M urea 8 mAcm=mg™  this work
Ni(OH). chronoamperometric analysis at 0.5 V vs. N o1 [s1]
nanoribbons  Hg/HgO in 5 M KOH + 0.33 M urea 3mAcm=mg™  Wang etal.
Ni(OH). chronoamperometric analysis at 0.5 V vs. N PN [s2]
nanotubes/NF  SCE in 1 M KOH + 0.33 M urea 55 mAcm=mg™ Jietal
porous Ni/ chronoamperometric analysis at 0.45V vs. 2 s3]
carbon sponge  Ag/AgClin 5 M NaOH + 0.1 M urea 100 mA em Yeetal
mesoporous chronoamperometric analysis at 0.5 V vs. ~300 mA cm Wu et al 54
NiO/NF SCE in 1 M KOH + 0.33 M urea with stir mg* '
LaNiO chronoamperometric analysis at 0.45 VV vs.  reduce from 600  Forslund et
3 Hg/HgO in 5 M KOH + 0.33 M urea to 150 mA mg* al.ls%!
NiMn/carbon  chronoamperometric analysis at 0.6 V vs. ~0.16 mA cm™ Barakat et
nanofibers Ag/AgClin 1 M KOH + 2 M urea mg* al.tsel
. chronoamperometric analysis at 0.5 V vs. N P Periyasamy et
NizsMnisOs - Ag/AgCIin 1 M KOH + 0.33 M urea 18 mA cm al 157
Ni(OH). chronoamperometric analysis at 0.41Vvs. o1 (s8]
nanocup SCE in 1 M KOH + 0.33 M urea 33 mAcm*mg=  Wuetal
Ni nanowire chronoamperometric analysis at 0.55 VV vs.  reduce from 15 to yan et al 159
Hg/HgO in 1 M KOH + 0.33 M urea 7 mA cm? '
Ni-WC/C chronoamperometric analysis at 0.5 V vs. ~100 mA cm Wang et
nanocluster Hg/HgO in 1 M KOH + 0.33 M urea mg* al.ls19
. . chronoamperometric analysis at 0.5 V vs. N 2 [s11]
Ni nanowire Ag/AgCl in 5 M KOH + 0.33 M urea 60 mA cm Guo et al.
NiCo chronoamperometric analysis at 0.55V vs. P 512]
nanowires Hg/HgO in 1 M KOH + 0.33 M urea 6 mA cm Yanetal
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Figure S1. SEM images of Ni-Cr, Ni-Mn, Ni-Fe, Ni-Co, Ni-Cu and Ni-Zn double hydroxides
on CFC.
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Figure S2. Energy disperse spectroscopy (EDS) of Ni-Cr, Ni-Mn, Ni-Fe, Ni-Co, Ni-Cu and
Ni-Zn double hydroxides on CFC.
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Figure S3. CVs of (a) Ni hydroxide on CFC and (b) bare CFC in 1 M NaOH with and

without 0.33 M urea at scan rate of 25 mV s
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Figure S4. Chronoamperometric analysis of (a) Ni-M double hydroxides and Ni(OH)2 on
CFC in 1.0 M NaOH; (b) NiogFeos DH in 1.0 M NaOH + 0.33 M urea at 0.5 V (vs.
Ag/AgCI).
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Figure S5. SEM images of (a) NiosFeos DH; (b) NiosFeo.s DH; (c) Nio.7Feos DH; (d)
Nio.sFeo2 DH.

S7



Y

o '
Date :23 Sep 2016 Time :17:47:24 Chamber Status = Pumping (HV) EHT = 10.00 kv Mag= 500K X 10pum

Signal A = InLens Extractor | = 290.10 pA WD= 5mm
WARWICK SUPRA 55VP-23-99

Figure S6. SEM images of Ni-Fe double hydroxides on NF (NiFe/NF).
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Figure S7. (a) LSVs of Ni(OH)2/NF and NiFe/NF in 1 M NaOH with 0.33 M urea at scan rate
of 2mV s; (b) CVs of NiFe hydroxides grown on NF using different atom ratios in

precursor solution. Electrolyte: 1 M NaOH with 0.33 M urea. Scan rate: 25 mV s
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Figure S8. Chronoamperometric analysis at 0.5 V (vs. Ag/AgCl) of (a) NiFe/NFin 1.0 M
NaOH+0.33 M urea; (b) Ni(OH)2/NF and NiFe/NF in 1.0 M NaOH.
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Figure S9. (a) CVs of bare Ni foam in 1 M NaOH with and without 0.33 M urea at scan rate
of 25 mV s; (b) Chronoamperometric analysis of bare Ni foam recorded at 0.5 V (vs.
Ag/AgCl) in 1.0 M NaOH with 0.33 M urea.
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Figure S10. Nyquist plots of Ni(OH)2/NF and NiFe/NF recorded at 0.5 V (vs. Ag/AgCl) in
1.0 M NaOH with 0.33 M urea.
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Figure S11. CV plots of NiFe DH and Ni(OH): catalysts in 10 mM Ks[Fe(CN)s] with 1 M
KCI at a scan rate of 50mV s™.
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