Appl. Chem. Eng., Vol. 29, No. 6, December 2018, 710-715
https://doi.org/10.14478/ace.2018.1059 |

Article |

7l ZnFe,0,@Sn0,@Ti0, Core-Shell Nanoparticles2| g1}
Sxjojl 3t ot

EjZ1Al*

—_=

Ads

QY - MO} HRS - gy - -z

=1 - xo-l

Ho

=8t X}O%Jrﬁ‘ﬂli s}shat, *%%ﬂ%fi}ﬂ At zetof et Ay w8}t
(2018 6¥ 7¢ A<, 2018 7€ 119 AL 2018 8€ 304 AE)

Study on Synthesis and Characterization of
Magnetic ZnFe,0,@SnO,@TiO, Core-shell Nanoparticles

Jeong-yeol Yoo, Seon-A Park, Woon-Ho Jung, Seong-Min Park, Gun-Sik Tae*, and Jong-Gyu Kim"

Department of Chemistry, College of Natural Science, Dankook University, Cheon-an Chung-nam 31116, Korea
*Department of biology, College of Natural Science, Dankook University, Cheon-an Chung-nam 31116, Korea
(Received June 7, 2018; Revised July 11, 2018; Accepted August 30, 2018)

= =
2 AT = A S o] &3t AF5e] 7hsst B FHull EZ R ZnFe,0.@Sn0,@TiO; core-shell nanoparticles (NPs)E
3A FF s B P F24 542 Xeray diffraction (XRD) w41 0.2 1}t Spinel T-32] ZnFe,042
tetragonal 3= 2] Sn0,%} anatase T2 TiO,7} T E AS s TS £4 9 2714 A A2 vibrating sam-
ple magnetometer (VSM) 2.2 &213}91t}, Core &2 Q! ZnFe2044 E3FAFSF 32 33.084 emu/gO = ﬂo] 3} tE Sn0, 9k
TiO: T2 #A8 A, 77 F71E s Z]'H & 247} 33, 40% Akl o AleS5o] Thsd SR AN =
g FgAsgint. g B4 4 v & ethylene blue (MB)E "}“3‘0}0% =733tk Core 49 A&

o
T:

42%% 2916} I Sn0,8} TiO, shell A AT} Z47F 73%9) 96%E F716ld 1 ¥ 3 =] 85 A= AS
skt et Tt 542 U (E. Co ll)ﬂr AT CATE(S. Aureus) S A}%%}@l AA P& &2l33itth Shell
o] FAHWA ] Y& ﬁﬂl ool FAAHNI ol F Fvl a&S Y% Aol A= S st

Abstract
In this study, ZnFe,0,@SnO,@TiO, core-shell nanoparticles (NPs), a photocatalytic material with magnetic properties, were
synthesized through a three-step process. Structural properties were investigated using X-ray diffraction (XRD) analysis. It
was confirmed that ZnFe,O4 of the spinel, SnO, of the tetragonal and TiO, of the anatase structure were synthesized. The
magnetic properties of synthesized materials were studied by a vibrating sample magnetometer (VSM). The saturation magnet-
ization value of ZnFe,O4 a core material, was confirmed at 33.084 emu/g. As a result of the formation of SnO2 and TiO,
layers, the magnetism due to the increase in thickness was reduced by 33% and 40%, respectively, but sufficient magnetic
properties were reserved. The photocatalytic efficiency of synthesized materials was measured using methylene blue (MB).
The efficiency of the core material was about 4.2%, and as a result of the formation of SnO, and TiO, shell, it increased
to 73% and 96%, respectively while maintaining a high photocatalytic efficiency. In addition, the antibacterial activity was
validated via the inhibition zone by using E. Coli and S. Aureus. The formation of shells resulted in a wider inhibition zone,

which is in good agreement with photocatalytic efficiency measurements.
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Figure 1. XRD patterns of (a) ZnFe,O; NPs with synthesis by using precipitation method, (b) ZnFe,O4@SnO, core-shell NPs

and (c)

ZnFe;0,@SnO,@TiO, core-shell NPs with synthesis by using sonochemical method.
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Figure 2. Magnetization hysteresis loops of (A) ZnFe,Os NPs, (B)
ZnFe;O;@Sn0; core-shell NPs and (C) ZnFe,O4@SnO,@TiO,
core-shell NPs.
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Figure 3. Absorption spectra of MB taken at different photocatalytic degradation times with (a) ZnFe,O; NPs, (b) ZnFe,Os@SnO; core-shell NPs

and (¢) ZnFe;O4@SnO,@TiO; core-shell NPs.
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Figure 4. Photocatalytic degradation of MB in the presence of (A)
ZnFe;O4 NPs, (B) ZnFe;O,@Sn0O; core-shell NPs and (C)
ZInFe,0,@SnO,@TiO, core-shell NPs.
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