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Hydrophobic Modification of Core-shell Nanoparticlesand Its
Sabilizing Effect on Pickering Emulsions
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Abstract: In order to explore the stabilizing effect of solid particles on the emulsions, core-shell
Fe;0,@SiO, nanoparticles were hydrophobically modified by Rhodamine B and then the resulting
modified nanoparticles were used as stabilizer to prepare Pickering emulsions. The structure, morphology
and properties of modified Fe;O,@SiO, nanoparticles and Pickering emulsions were characterized and
investigated by Zeta potential, FTIR, XRD, SEM, contact angle measurement, optical microscope and
conductivity measurement. The results showed that mono-dispersed, spherical and core/shell structure
nanoparticles with particle diameter 150 nm were synthesized successfully. Rhodamine B was successfully
introduced onto the surface of Fe;0,@SiO, nanoparticles. After Fe;0,@Si O, nanoparticles was modified,
its contact angle increased from 30° to 120°. The particle size of the emulsion droplets decreased with the
increase of emulsifier mass concentration. Moreover, the resulting Pickering emulsion had good magnetic
field responses. An externally applied magnetic field could modulate the stability of emulsions, and the
process could be repeated at least three times.
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Fig. 1 Zeta potential of particles in modified Fe;0,@SiO,
aqueous dispersions
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Fig. 2 XRD patterns of Fe;O, nanoparticles (a) and
Fes0,@SiO, nanoparticles (b)

WK 2a iR, FesOn 44K URL A ATT S i 32 2 4
HifE 26=18.87°, 30.17°, 35.45°, 43.25°, 53.55°,
57.56°, 62.26°F1 65.70°4t, 434l FesO, 4K ik
(111), (220), (311), (400), (422), (511),
(440) 1 (533) b YRFAEAT 0T N, R WY
il FesO4 AKFURI M AH N IR i A 4510 . HIrfs
WEEI B FesOs MIFITET SN, JoHA Y 5t 9 FRAEATT
S, FEPTH rE h 4 FesOhe WK 2b TR,
Fes0,@SiO, 4K ki 78 12.86° 11 21.77°4b 45 3 B4 i
ST EE, XFN SiO, BYRFIENE, TSR | A% 554
P A RHIE B T H e b hASFEAE FesO, 1Y
FEOEAT UG, B SIO, A IF AN FesOq 41K 5
RLE R

Tt 251 Fes0,@Si0, 44K Jki 1) SEM JE 51 3
fiE VLI 3

RFEHRAEET Fes04@Si O, 44K 0k i1 414 vy 5 151
SEM images of Fe;0,@SiO, nanoparticles at
different magnifications

K 3

Fig. 3
WK 3R, Fes0,@Si O, 44 K Uk o T8 54 52 4% |

ORI BE 5] | A B L, R BARAE 150 nm

s

23 FfH B M4 Fe;0,@SiO, 4K BAiAy FTIR

D B WL Fes0.@SiO, 4K kL HY
FTIR KL 4,



LR, S5 BUKUPERZ LA ORI Pickering FLIRA RS E A H

2009 -

3500 3000 2500 2000 1500 1000 500
viem™

Kl 4 ZFHH B titkar (a) J§ (b) Fe;0,@Si0, 44K Wi
B FTIR &

Fig. 4 FTIR spectra of Fe;0,@SiO, nanoparticles (a) and
Rhodamine B modified Fe;0,@SiO, nanoparticles (b)
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Fig. 5 TG curves of Fe;0,@SiO, nanoparticles (a) and
Rhodamine B modified Fe;0,@Si O, nanoparticles (b)
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