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Preparation and Its Property of Janus Microsphere

HE Yuan, YU Xianglin', XU Kang, WAN Jiaqi, ZHANG Biyu, CHEN Xiaojiao
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Abstract: A method for synthesizing monodisperse nonspherical Janus particles was designed based on the
Pickering emulsion.The Janus microspheres were prepared by asymmetric etching on the silica particles with
one end embedded in wax. The Janus microspheres with different properties were obtained through controlling
different etching times. Firstly, the spherical silica microspheres were prepared through the sol-gel method in
Ethanol/water system, using ammonia as catalyst and tetraethyl orthosilicate (TEOS) as a silica source. Then,
the silica surface was modified by silane coupling agent 3-aminopropyl triethoxysilane (AMPTS) to obtain the
amino group. The modified silica spheres were placed on the interface of water and wax and then the Pickering
particles with one end wrapped by wax were prepared. The exposed end of the Pickering particles was etched at
different mass fraction of NH,F solution to remove the amino modified part. The wax protected end was modified
by acyl chloride group to carry out the graft polymerization with NIPAM. Therefore, the temperature-sensitive
PNIPAM-SiO, Janus microsphere with both organic and inorganic properties was obtained. Their emulsion
performance and temperature sensitivity were tested. The results indicate that the emulsion formed by the grafted
PNIPAM-Si0, Janus particles show better stability than that formed by the initial Janus particles.
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Fig. 1 FTIR spectra of different samples
(1) Silica spheres before modification; (2) Silica-NH, spheres
after modification at 45 °C for 24 h; (3) Silica-NH, spheres
after modification at 45 °C for 28 h; (4) Silica-NH, spheres
after modification at 70 °C for 28 h
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Fig. 2 Structure of AMPTS

A LLA FAE 2 920 em™ F12 850 em™ [t i &8 3
OV A R R LR BTG N A i 4 iR Sl el A
H S DR A e 2 THD B D) 4 B —NHL. D3 4h  FE AR (]
Tt B[] AR R I 308 B 35 VR Ak S R g 0 5 555 S [
32 ER/EkER

& 3 Jy i it SEM FIl TEM % 4 19 i i 8 F-. T
PLF B —NH, 2 A 5 — A Bk AR 3 (e) 4

FE T R B Ay B R ER 151 3 (a) AT 3(d) A3 58 0 i 4
TE— 2, BRI ELAR AR 28 K, J& 1Bl #2547 — el 9 I
T HEEL R 3 () (B 3 () 2 AN ERT LA 3, s Ja /Y
A RE R IR A B [ R A0 R A H AT
VA 3], BE ] 05 o B 5 1 — 2 SRR
17 L 326 28 J5URE 75 A7 15 (9 22 T HE S B9 LU BCA . X
Se P 52 R W K2 G BRI IR D 4, 2R AT IR SR A
XEPRZ e g it T R 25 A

3 AEHRWBEREERR
(a) U HERTEEEKEY SEM ; (b) SiO/NH,EEIKE SEM ;
(c) A/ —FUEE AR SEM; (1)K — SEH RS
TEM; (e) SiO/NH,EEBKH TEM

Fig. 3 Electronic microscope photos of different samples

(a) SEM of silica spheres before modification;
(b) SEM of silica-NH, spheres; (¢) SEM of silica spheres/wax;
(d) TEM of silica spheres before modification;
(e) TEM of silica-NH, spheres
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B4 RNEREE T KA SEM A TEME A (a, )R8 h; (b, e) R 13 h; (e, HRITHR22 0
Fig. 4 SEM and TEM photos of silica-NH. spheres etched at different times (a and d) 8 h;(b and e)13 h;(c and £)22 h
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Fig. 5 TEM of silica-NH: spheres by different etching
aqueous solution
(a)NH.F aqueous solution (mass fraction of 22 %) ;
(b)Mixture of NH,F (mass fraction of 22 %) and
HF (volume fraction of 1%)
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Fig. 6 FTIR spectra of different silica spheres
(1) After modification; (2)Wax/silica-NH, composition
spheres etched for 18 h;(3) Silica grafted by acyl chloride
group; (4) SiO,-PNIPAM
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(a) SiO/NH.HISEM; (b ,c) B8 H NIPAM BIEEIK ) SEM ;
(d) SiO./NH.H TEM; (e) ¥4 H NIPAM HIEEERA) TEM
Fig. 7 Electronic microscope photos of samples before or
after polymerization
(a) SEM of silica-NH,; (b and ¢)SEM of SiO,-PNIPAM; (d)
TEM of silica-NH.; (e) TEM of SiO,-PNIPAM
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Fig. 8 Thermogravimetry curves of different spheres

(a) Initial silica; (b) SiO-PNIPAM
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Fig. 9 Photo pictures of SiO-PNIPAM aqueous solution at
(a) room temperature and (b) 40 °C
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Fig.10  Effect of different spheres on the interface between

toluene and water

(a) SiO./NH. spheres; (b) PNIPAM-SiO, spheres

11 PNIPAM-SiO.BR#E R E-KE R LA BARZER
BEER A
Fig.11  Optical microscope of the emulsion droplet formed

by SiO,-PNIPAM sphere in water/toluene system
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