N

N

Urea oxidation by electromediation of Ni(IT)/Ni(III)
system in alkaline media with simultaneous H2
production
Guillaume Hopsort, Laure Latapie, Karine Groenen Serrano, Karine Loubiere,
Theodore Tzedakis

» To cite this version:

Guillaume Hopsort, Laure Latapie, Karine Groenen Serrano, Karine Loubiere, Theodore Tzedakis.
Urea oxidation by electromediation of Ni(II)/Ni(III) system in alkaline media with simultaneous
H2 production. 9th European Summer School of Electrochemical Engineering (ESSEE), Oct 2022,
Southampton, United Kingdom. hal-04302385

HAL Id: hal-04302385
https://hal.science/hal-04302385
Submitted on 23 Nov 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04302385
https://hal.archives-ouvertes.fr

UREA OXIDATION BY ELECTROMEDIATION OF Ni'/Ni' SYSTEM
LABORATORE [N ALKALINE MEDIA WITH SIMULTANEOUS H, PRODUCTION

DE GENIE

CHIMIQUE G. HOPSORT, L. LATAPIE, K. GROENEN SERRANO, K. LOUBIERE, T. TZEDAKIS
TOULOUSE * UMR 5503 9 Laboratoire de Génie Chimique, Université de Toulouse, CNRS, INPT, UPS, Toulouse, France
Contact: quillaume hopsort@univ-tised i[NP @ @uzil  anre
Q e - Alkaline solution
z WE "\l' " At the anode:
§ WE: Ni,M;. E

: a Energy transition . . . ) . ' i (Ni(OH), + OH™ & NiOOH + H,0 + e7) X 6

(atom & energy Selective urine collection 2 6 OH + 3 Hy ) x i
O saving) » s 6NiOOH + CO(NHz), + H,0 = 6Ni(OH), + N,

HYUREA PROJECT ' + 5H,0 + CO,
m ANR-19CE04-0009 : 6H,0
(D 2] ElERE oV \ E Anodic overall:
' ' [~ COINHa), + 6 OFF CO(NH,), + 60H — N, + 5H,0 + CO; + 66~
) 6h*~

o W:(iﬁte wate(rj valo;ization, Hz production QE

itrogen degradation, (Energy carrier) . > CO,+ N, +5H,0 At the cathode:

\ N, 0 emission) ; r——
< | 2D emission i +20H 6H,0 + 6e~ — 3H, + 60H"

m Photoelectroactive layer . CE: Ninoy
(semiconductortype) COZ + H,0
. Electrolysis at lab-scale ‘

| Investigations of (electro)oxidation kinetic and mechanisms
| Effect of electrode, electrolyte, temperature,
pH, i = f(Salectrodes E [CO(NH3).], [KOH])

Intensity /counts per second

0=Cc=0 ?
N=N HZN/C\NHQ
(ionic chromatography, ‘ e o
ggshel
mass spectroscopy) model
n %*#,LC_M
Influence of urea concentration Influence of temperature
Voltammograms obtained on nickel electrode (4 cm?) in 3 M KOH solution at 50 mV.s™ Voltammograms obtained on nickel electrode (4 cm?) in 3 M KOH / 0.33 M urea solution
0.025 at 50 mV.s™ 500
(/] 0.2 ¢ 400 - 80°C/
— o
_I <\,:0.015 —+ E 300 1 /,
- | ~ oo | S S o0l S ~.-20°C
N ST0AM T 2
LLl 0.005 R T J— b°C
0 e t t t 0 T, e :
m 0.25 0.35 0.45 0.55 0.4 0.5 0.6 0.7
E IV (vs. Hg/HgO) E IV (vs. Hg/HgO)
i Mass balances of urea/byproducts (in the liquid phase)
w as well as current temporal evolution during potentiostatic electrolysis P tric stud
== | at05Vvs. Hg/HgO |3 M KOH solution containing initial urea at 0.33 M/ EIRIMIELS ST
w nickel anode (31 cm?) / undivided H-shaped reactor i i e e el ansl vAlGE e by
>' 8 80% 2 8 modeling
c L
- S NO71_» c 2 : - :
< T 6 - Xurea L 60% o |6 Design and building of a pilot scale
€ S wm
2 8%, | 1 a0%g o &
< e [NH4*] £ Z @ Pilot scale experiments
- e o w
£ 24 1 20% Modeling & Simulation
] o] ©a Real hg ffluent
= . : 0% eal human effluents
0.0 0.9 2.2 3.2 0 2 Photo-assistance integration
Duration /h Duration /h

Laboratoire de Génie Chimique, Université de Toulouse, CNRS, INPT, UPS, Toulouse, France - www.lgc.cnrs.fr


mailto:guillaume.hopsort@univ-tlse3.fr

