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Fig. 1 Schematic representation of Janus God and Janus-like amphiphilic particles
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Fig.2 Schematic representation of strategies of surface modification for preparation of JPs!’
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Fig.3 Schematic representation of JPs preparation by paraffin wax masking
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Fig.4 Schematic representation of amphiphilic JPs preparation by microfluidic

devices combining with photopolymerization® ="/

A. Spherical JPs; B. Wedge-shaped amphiphilic JPs

PR AR AN AT i 45 BRI 1) JPs , 38 ] AR A1 7 46 46 AR BRI 1Y JPs., Doyle 2517 fhil 45 7 —Fh= Y™ 7
MR IE o 58 R0 | AR SR 7K A (5 & 1 600 BN i R B /K I 1) FHg KA ( =2 F B Y b
S NEIRTR ) TAARTERGE B I R . UV SGIEE BTG 5 R R A 38 ERR K T
EERE K BIE WK TPs (18] 4B) o X FHBLIE W5 TPs 7Rk il REETE S R R 4544 o

Bl £ S TPs A SO 1425 A T R i 45 L 26 0 A JPs., Shepherd 251 1) P 70 037 44
(sheath-flow ) %5 F il 45 H 2 2Bk A [Fl9€ SEART B9 B DTS LM JPs., Nisisako 45046 & 5 ik S A1 — 480
AR ) A TR 72 UK R i XL, T 2 AR R T A2 il s B AN W] A P AR L — B R 5 TPs

FI I RALAA RS B ] & TPs HAG JURL RST 4345 2% ORAR R 3 AT 428 S 00 A5 {HL |l T 800 0 20 TR B2
AR BIR] , XfE LA ) 2 4K 2% JPs
1.3 HEH&IPsHE

Jié #57% (Spinning disk ) JEKf 2 Flufzs flRF AN [6] (14 285 AL ) BUZ BT — e S mill, SR G4
TEGE I ML FL S, T2 BUIOR SR Janus W , BEJS 7E 25 @ 40 BARIE I8 TPs o 1 37 i e s g /)
BRI 14 A 320 0 A 6 R LA 2243 i

H 2 L % (electrohydrodynamic co-jetting) ¥ 5E HF 2 F 5 IR I B4 Y% . Lahann
S0 R 0 (PEO ) ZK IR R T 20 T TR A /K 000 3 — W 8 o o Wi 1 30 AN
PR B, T A 55 TE WO AR R B IR A PR A — S I B 7 (5 ~ 15 kV) o ZEHgERTT,
A AR P R SRS VA R RN S L, AT T A A [ FL AR AR 8 TPs RIS/ SE BUORL

VAR SCHR A IE T — L6l 45 JPs B HE 5 1o A9 0 A1) FH S AS [] P ey 1) A0 ] 194 i Pl AH ELAE R
TR BURL Y — 2R BRI, 45 T pH FIEBEGURREY Janus RETEGI AR ; T T 88 (V-5 P9 L DY s Ik e ) 1L
TR A T AR A8 U B L IS ST 248 T R B 7 e W 2 5 T ) /K P VTG 1 2 3R b, P8l 59— 2 3k
AR B (PR T ) T, A5 R B Janus BHOBEIET T 5 M S K- K XU BEIR A 0 W B 1
TCHLAN KA R AR TR, — 2 4 PSR MR R B A4 JPs, AT [ 412808 B A i B e i 3 T
SETFWBEE =i BER AW TP 2 eIk BeSR A WV A B o P 22 2 AR 2 B T I TPs ] [ 48



%7 FFEEE  Janus J0RL R TG PR R O 0F 5T 0E R 749

SRV IRAB LS R FNGNOK 254 ) FAR 43
il WS A BTl JPs 451 3%
1M HAS 2Ry JPs RSF 404 98

2 AR IPs R e

T IPs ST AR I T 5, HC 2 00 P B8 0 0 S ) T A G 1 2 T35 7. A
SCHRATE 57 , BRI SR 19 2 T 05 14 22 P 43 S0 0, T A 2 1 55 46 T80 8 k79010 36 K-35 0 °F
(HLB) i1, 55K, WSk TPs 45l ff 0 (S (50 Pl 3o i 76 1 7 ok ORI , T L #ht F° JPs 26 T A 24
AT e AT X B AR R

B TEMEFLIE R BGR  Las h AR L R R A, — 4
U759k P w8 25 T 20 AR g XE L AT R AR 1 )

I hydrophobic

oil

water

hydrophilic
Janus I homogeneous

1S JPs 14 J R 7 U - 7K S THT ALk P2 ks

Fig.5 The contact angle of Janus and homogeneous particles at the oil-water interface' '’

The relative area ratio of the hydrophilic and hydrophobic surfaces is represented by the angle a(0 ~180°) and
the immersion depth of the particle in the oil-water interface is represented by the angle

The contact angles of the homogeneous hydrophilic and hydrophobic particle are represented by 6, and 6, , respectively
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M0, <a<6, MB=a (5)
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Fig.6 Schematic representation surface activity of JPs characterized by AFM™
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Research Progress of Janus Particles as a Surfactant
WANG Qin’, YANG Xiang-Liang’, YANG Ya-Jiang"* , XU Hui-Bi"
(“School of Chemistry and Chemical Engineering ;" College of Life Science and Technology ,
Huazhong University of Science and Technology , Wuhan 430074 )
Abstract  Janus particles ( JPs) are a novel type of colloid particles possessing different chemical

characteristics at two hemispheres of particles. The size of JPs is usually in the micro- or nano-scale.

Amphiphilic JPs have received extensive attention as novel surfactants due to the hydrophobic and hydrophilic

feature shown on the two hemispheres of JPs. This paper reviews the research progress in recent years on the

preparation, theory, characterization of surface activities, and the application of the amphiphilic JPs. The

research interests in future are discussed.

Keywords Janus particles, amphiphilicity , surface activity



