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Organic pollutants like dyes used in textile industries are the major sources of water contamination. Photocatalysis is one of the technique for degrading such harmful @\i’j

environmental waste. Perovskites like Bismuth Ferrite (BFO: BiFeO; = ABO;) Nanoparticles (NPs) with suitable band gap are attractive multiferroic material due to the
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coexistence of ferroic orders at room temperature.! BFO can be used as a photocatalyst and it also provides a broad research area to exploit its photocatalytic properties via

doping. The effect of A-site doping on ferroelectric properties of BFO NPs is also interesting for studying its role in photocatalysis.

Fig.1l: Schematic Representation of BFO and codoped BFO crystal structure in rhombohedral fashion
1. MOTIVATION 2. SYNTHESIS
Qo BiFeO, Rhombohedral
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Visible light absorber BFO NPs are potential materials in the BFO and codoped BEO NPs were synthesized via a modified

G o onbEEEeTes, lyeegen - preelsien & sol-gel route as shown in Fig.2. The calcined NPs were washed

PilgtocataiysISiceRIoRteliRn airowiantigapii2:Copeviiand with dilute nitric acid and were milled at 400 rpm for 5 h to

robustness towards humidity and light unlike halide
perovskites. Nevertheless, the photocatalytic activity of BFO &«:{ﬁ% gf\ :&D
NPs is far behind than well established TiO, cause of faster 3 '
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recombination of charge carriers and formation of defect N\ W@

remove unwanted byproducts and to avoid agglomeration.
(A = Ag, Ca, Dy)

B2 BFONPs

assisted trap states. To overcome these issue, molecular

engineering is one of the tool to tailor such properties and Bi(NO5),, Gel (373 K) Ground for Calcination
Fe(NO3)s 12 h 15 min (773 K,
Increase the photocatalytic activity. Therefore, we study the tartaric acid | 3 K/min,
: : : : Nitric acid 1 h)
effect of A-site doping In BiFeyoMn,,sO; NPs on the 298 K

Fig.2: sol-gel route

4. OPTICAL CHARATERIZATION

degradation of organic Pollutant i.e. Rhodamine B (RhB).

Organic Pollutant: Rhodamine B (RhB)
3. STRUCTURAL CHARACTERIZATION I

Table.1: lonic radii trend
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*» The reflectance spectra show no
significant effect of A-site cations
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* The spectrum is more affected due
to Mn doping in BFO NPs

* The Tauc plot also show no
difference in band gap energies for
codoped NPs, however band gap is
lower than pristine BFO NPs
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*» Powder diffraction pattern unveils R3c
(Fig 1.) crystal structure for all undoped
and doped NPs

»* We speculate that A site cations
doping alters the defect levels and
trap states than the band gap

% Doublet peak between 31° and 33° - —=—BFO (2.18 eV)
start to merge after A-site doping and 25+ _ . Ag Mn (2'03 eV)
also shifts to higher angle RS oo - 20'_ —s+—CaMn (2.03 eV)
< The lattice parameters alters that results in = 6007 _'_A9+T_?1'%FO' 100 PSR O [ PyFiin BFO . by Mn (2.04 eV)
distortion of pristine BFO’s crystal structure 2 400! 71..-u."--'lt"' | 5ol et b ""tﬁj:_-:\. z
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< SEM images and PFM images reveals size of S . | . Tl ML ol ,
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5. PHOTOCATALYSIS 6. PIEZORESPONSE /. SUMMARY
Average Photocatalytic Trend: Dy+Mn > Ag+Mn > Ca+Mn > BFO < The local Piezoresponse profile show ferroelectric nature of these < Phase pure co-doped BFO NPs were successfully
codoped NPs, Piezoresponse trend: Ag+Mn > Dy+Mn > Ca+Mn synthesized via Sol-gel route
*» Dy+Mn combination shows best degradation in normal and acidic “* RhB dye was completely degraded in the presence of
-7 medium, as its able to degrade RhB completely in 55 minutes codoped BFO NPs under UV+Vis light (solar simulator)
P—
6 = % The rate constant increases by three times comparative to pristine % The photocatalytic activity increases in acidic medium,
5 ) BFO where Dy+Mn combination shows best photocatalytic
._g activity in normal and acidic conditions
f4 8 l" 5Dy 5 Mn BFO *» Dy+Mn one has smallest particle and crystallite size and
-3 = | iLopHzz also largest surface area
® 3| I —— 0 min
-2 8 = d / ~— 5 min * A-site substitution no significant effect on band gap of Mn
5 QO 5 N — o doped BFO NPs, whereas A site doping distorts crystal
1 8 S . pH22 ,-",f*{‘ 30 min structure and alters particle size, piezoresponse of pristine
-0 = ' Rate consant: k [min™1] K;LT ‘Y’ —+— 40 min . : _ _ _
= 1] <« Ag+Mn: 0.039 7 —— 45 min < PFM images unvell the existence of local piezoresponse
_ v Ca+Mn: 0.049 ! 50 min and hence ferroelectric behavior for all codoped BFO NPs
0 = Dy+Mn: 0.062 “mﬁﬁ* Ay, —— 55 min . i :
Y eBF0:0.020 . . — e % Best photocatalyst i.e. Dy+Mn, is due to large surface
00 05 1.0 15 20 | | | | | | area, best solubility and good ferroelectric
Fig.5: total degradation time of RhB dye in presence of co-doped BFO NPs Time [h] 300 400 500 600 700 800 900 Y J

Wavelength [nm]

Fig.6: Photocatalytic activity of co-doped BFO NPs in acidic medium
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