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BACKGROUND - 3D electrochemistry for enhanced organic degradation OBJECTIVES

Conventional (2D) electrochemical oxidation (EO) of micropollutants in
water is, despite capability of full mineralization, challenged on the
efficiency. This is due to mass transfer limitations of the single pass
conversions induced by the inherent Ilow concentrations of
micropollutants [1]. Conductive particles may, when placed within an
electric field, be polarized generating reactive microelectrodes in bulk
solution increasing the overall active electrode area, a concept known as
3D electrochemistry [2]. Carbon based materials (activated carbon (AC)
and others) may be cost-efficient electrocatalysts for use in 3D
electrochemical water treatment.

- the aim of this study was to
search for potential synergy of
using AC and a new Fe ,C@N-GE—-
CNT material as electrocatalysts
in 3D electrochemistry based on
removal kinetics of single and
combined processes.

THEORY, METHODS AND MATERIALS RESULTS — Process optimization (AC on Dye)
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RESULTS — Pesticide treatment using AC particles RESULTS — 3D electrochemistry with NCPE

NCPE vs. AC as electrocatalysts (on Dye)

1.1 A 1.1+
. @) N (b)
091 200, 09 | oy, Synthesis of Fe,C@N-GE-CNTs : .
=) ® o éo@@ 3
EO.S 1 o ® EU.S 1 o (# NCPE .
8074 ¢ 074 © ( )
%0.6— t MCPA E 0.6 - %o 3 o NCPE
= . ¢, = *> MCPP I
<C ).5 - ' E 0.5 4 NaAFe(CN)s10H,OV” Dér;ygéatcl:on ’ 2
&5 04 & 04 - H ;
= 03 - = 03 - 4 b
02 1|® Adsorption (0 V/m) 0.2 4 | ©Adsorption (0 V/m) e\'}e“}"f v : ° c)izz
o1 | A2D-375V/m 01 - A2D -375 V/m ﬁ;’\z}:;{?'
¢3D - 375 V/m " | ]e3D-375 V/m £y
0 T T T T T T " ' 0 T | T I T T < 1
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600 AC
time / min time / min Figure 8: lllustration of the synthesis process
1.1 - 100 + ( d) 9 for the Fe,C@N-GE—-CNTs hybrid particles from
1 sz@%o o (C) 90 - ' commercial Na ,Fe(CN),. The protocol is
0.9 0?82{_} o %0 - published by Su et al. [4]
§ 08 9 3( < 70 - Figure 9: 3D electrochemical RNO bleaching tests on NCPE
< 0-7 - i—; 60 - (a and b) and activated carbon (c and d).
m 0.6 - .
= > 50 : .
S0 - BAM @0 SYNERGY Activated carbon: Removal 10000
<€ 0.4 - N : :
=3 I ) dominated by adsorption (low S) 1578
0.2 - @ Adsorption (0 V/m) 20 ~ = 1000
A2D - 375 V/m S
1 10 - .
0111630 - 375 V/m (W NCPE: Removal dominated by S 100
0 I I I I 1 I I 1 0 I ! | c
0 200 400 600 800 1000 1200 1400 1600 MCPA ‘MCPP BAM reactive materials (h |gh S) a
time / min time / min 10
Figure 7: Degradation data of the MCPA, MICPP and BAM synergy study. (a) MCPA removal, (b) MCPP removal (c) . .
BAM removal (d) Synergy of the processes. Electric field strength, E = 375 Vi/m, 100 mg AC/L, [MCPA], = 50 mg/L, Figure 10 CG/CU/Gt?d synergies of the 1
[MCPP], = 50 mg/L, [BAM], = 50 mg/L. Data presented is published by Pedersen et al. [3] bleaching according to equation 1. GAC NCPE

CONCLUSIONS REFERENCES

3D electrochemistry provides synergism between adsorption and electrochemical [1] Radjenovic, J., Sedlak, D.L., Environ. Sci. Technol. 49 (2015) 11292

degradation of micropollutants [2] Zhang, C., Jiang, Y., Li, Y., Hu, Z., Zhou, L., Zhou, M., Chem. Eng. J. 288 (2013) 455
The dominant removal process of the system depends on the properties of the [3] Pedersen, N.L., Fini, M.N., Molnar, P.K., Muff, JSep. Purif. Technol. 208 (2019) 51
carbon based electrocatalyst (AC: adsorption ; NCPE: degradation) [4] Su D, Cortie M, Wang G., Adv. Energy Mat. 2017;7:1602014




