IOCPC

The 1st International Online Conference on Photochemistry

8-9 April 2026 | Online

Investigation of the Photocatalytic Activity of Nickel Ferrite-lron Oxide Materials
M.E. Fedosenko?, 8.V. Saikova?®, D.I. Nemkova?!

a - viberian Federal University, Russian Federation, Krasnoyarsk
b - Institute of Chemistry and Chemical Engineering 8B RAY, Russian Federation, Krasnoyarsk

NTRODUCTION & AIN

e € There were two main approaches to synthesize nanocomposites:
Magnetic and Fast charge P T R
chemically stable hv\' E, recombination issue (1) Mixing of (2) Co-precipitation of Fe(ll) and Ni(ll)
NiFe,O, >~ - PR NiFe,O, and Fe,O, with air-purging (for the preparation of
h+ h* ~ ,\ -4 \ | NiFe,O,, Fe,O,; and NiFe,O,/Fe,0,)
€/« _ i | | _
TR 10,, -OH, O . !
~ € ~ \ \ _/’ Ult I . .

o€ < 2 2 ~_." > N .. 3rg Sn?i?]lc _ Washing hydroxides

t [hv There are two e €. until pH =7
hv\ B, | approaches to \ rTT ST T T .

VS e h* inhibit it hv : o % |

- . H0; ! -
The formation of h+ %of (1) | = = Calcination
heterostructures 2 The use of sacrificial | 3h, 650 °C

S " ‘/ agents : l
Sepgrately t.hev e - > Magnetic Separation \
Ineffective Sample _—----""" T —eo ot .
/ e Sample
. . . . «Dried»
Used In the right combination,  _ - - 1 of (1) «gjgi'gleed» «Co-precip.»
they considerably enhance activity 3 of (1) (2)
-, ptocatalytic activity technigue

Indigo carmine
(40 uM*L-t, 20 mL)
Light source: UVA lamp

The result is a more effective
photocatalytic process, without the

risk of secondary contamination. = I 5 om (Apay = 340 Nm, 26 W)
Prepared samples tyark = 15 MIn
. Liight = 45 miIn
Sacrificial agents:
The aim of_ the _st_udv S 1o synthes_lze N|Fe204/FeZO_3 m_aterlals and examine t_helr NaHCO, Na.Cit H,0,
photocatalytic activity for indigo carmine (IC) degradation in the presence of sodium 22 mmol*L-t 95 mmol*L1 10 mmol*L1
citrate, hydrocarbonate and H,O.. Added separately or simultaneously
Lharacterization
+ - Fe,0, + a 30 { Mg = 32 emu/g 100 40
. _ £ ‘.
* - NiFe,O, * M, =5.6 emu/g T Without with 50 mg of d AR b
201 H. =117 Ce - «Co-precip» | NiFe,0,/Fe,0, N
10 - Do o 30 - » H,0, + «co-precip.»
Co-precip. * 4| N +1t 3 _ S S
%+ x 41+ S o o | £ 20 1 T .
| e | _ ~ P Wwith |with Sa o
Calcined <10 O 109 LNO UV [ UV ' Se
o 20 - 25 | NaHCO, RN
Dried ' NaHCO,4 Na,Cit I 0
30 - IC Na,Cit e B B A
i . PSR 0 [t - 3* ﬁ O 10 20 30 40 50 60 70
: i d Photocatalysis time, min
10 30 20 >0 st H (())e R DR Fig. 3 (a) effect of sacrificial agents on photocatalytic activity of «co-precip.» sample and (b) kinetic

curves of IC degradation

Fig. 1 (a) XRD data and (b) magnetic properties of the prepared samples

Fastest degradation of IC occurred with H,0O,: 70% dye degradation in 60 min (Fig. 3a).
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LUNGLUSIONS

1. H,0O, significantly intensifies the process: 70% dye destruction in 60 min (0.01 mol/L H,0O,, 50 mg photocatalyst).
2. Singlet oxygen (10,), formed via dissociative adsorption of H,O, on the ferrite surface, is the key oxidant for indigo carmine; the contribution of hydroxyl radicals (*OH) is negligible.
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