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Figure 1 PLLA crystals formed by miniemulsion crystallization [46]:
(a) SEM image; (b) TEM image and its corresponding electron
diffraction pattern; (c) three-dimensional images of the PLLA single
crystal using transmission electron tomography; (d) TEM image of a flat
PLLA crystal and its corresponding electron diffraction pattern;
(e) schematic representation of PLLA spherical single crystal and its
defect distribution (color online).
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Figure 2 (a) PLLA crystal structures for different DCM evaporation times (white arrows indicate boundary lines between crystals);
(b) crystallization process of PCL/PBA (8/2) at the droplet interface (1 and s are the long and short axes of the crystal, while N and T are
nucleation and termination points, respectively); crystallized morphology of PBA (c) and PCL (e); fractured cross section structure of the PBA (d) and

PCL (f) [48] (color online).
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Figure 3 (a) When the long axis of the polymer crystal is parallel to the substrate, optical birefringence of PBA (b) and PCL (c) at different rotation
angles; (d) when the short axis of the polymer crystal is parallel to the substrate, optical birefringence of PBA (e) and PCL (f) at different rotation

angles [49] (color online).
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Figure 4 (a) Surface tension measurement of water-oil interface in cetane/C,sTAB aqueous solution system during cooling; (b) magnified image at
low surface tension in (a). Schematic diagram of monolayers at the emulsion interface: (c) when 7>T,, the interface is liquid; (d) when 7=T, the
metastable rotating phase of the interface monolayer; (e) when 7=T7}, the droplet undergoes self-faceting transition, and the molecules arrangement at

the defect [6] (color online).

738



HER LY 2023 4 B3 B4

Ghivh, ot )R AN R I P 7R 2R L A R A AR SR
TR 485 BV T2 28 7= AR () P 1 75 3 7 2 A2 58
Bk,

FESVI b, BT AT R T ¥ 1 77 s PR 7K el 57 i
TETAEFIRE 2 R A SRS, I, 2 48N T7HE51 1)
45 Gk B PP AR RN KT T, H Tk S ) 2 T
iK1 545 S A A N 07 a4 AT, R
WAEEER B A R A TR, TEH A R, ZERE
Wb EEr . RTHTK ) 4 S s R sg e, FLIRES
AW RS TESREMHEE RN ST
FREPO06S0] prsk SR RE T, 2B NS K
BIRR S, e ST HERI I 4 i B2 0 vk 5 B 5 2RO
VR LI, DRI 745 5 ST S NBRIETT: Hk, B
IR RIRFERRA, LRSS e A0 AL s e L ) 5 Yl e
WM BRIL IR 3K S0 30 9, SRR R L2 A,
BE A R — D BRAIK, 5245 B Z R R ) 5
Wa,  JEAR R IR AT IE P B ) B KB B
J&, FEAR R THR AR T, A MR S 4 e E AL,
L1980, TR 7K 1 RS R TR R T

IR B SR I 8 T2 AR (14 P EE B B 5 o 5 T g
B33, Guttman 5 A7 f/ )\ o = PR A0 B
(trimethyloctadecyl ammonium bromide, C;sTAB)/K%
WOAERR BT, BEAE I RIR B PRCE T,

(@)

K S THT ) 5 45 2 EH VRAH 7 78 D I R 2 T 7 AH (1
5b, ¢); MR ERARE T, W BB A A
(Bl Se, ), [FIBFERL 2 I FE(El4e). BHTR
B, YR TR H 2 T 5K 70 R0 F TR 45 2 R e 1 g 3
[, iR Elda, fERRIBER SN, REKDES
WRTAR, WM EEE. SiRERERET ML, 4ERFR
TERTE I 2 T 7k 77 BE IR RS FRAIC, ey ST R 45 2 1 i
PERL ) SRR, WA R I =T A Se).
TR T AL 5 Bk FE o A0, SZERTE AR H 4504 B R 1,
TR T THT R 245 T RCRBE TRY S PR A7 12, DB AR R
AefE, SRMETRERAREE S, WA T w2
ANTIL g, 1 1000H0% 700 g 43¢ 5 FLIHT R 45 J2 B I AL I 7,
Sloutskin5 " 5 e el 2 11038 B T A &5 e AR 10
JEAGERE. 5 HRE, BEERREET &, AR
SERIR, K T 1 7S 3 e 17 AH VR 45 /2 IR P Ak T
WRIEA. AR RAe R, YOLGYR B & E M T
T S s A AT s FE R T %, BEE IR,
BIFWERIZEY K, mA&RE. X AR R F gk
LT 75 YRR ST (¥ 5 ) | 2SR T R BT,
RTRTC R T AL ) E 2R 2, SmoukoviR &
AP R G T A HE R L VA N 2 T A 2
PR T AR I FE I RE R . &5 S 0, W R Z I TH B
SR A R 2 T A ) 88 7K iy ) i K B K T YR A e

Cis

11

Aspect ratio 1:3

>1:250

B 5 LR R BRI AR 00 (a) 2 #0EEE 2218(0.01~0.5 K/min); (b) ¥4 % 145(0.5~2 K/min); (c) +75%%/Brij 583
Wik R P IO TEAS I RE; (d) AR SN BB B0 R AR B0 (e) 75 5/C s TABFLURR T A8 MU =+ T4 (f) 5L
BELHIOR AR (@) DU k/Brij S8FL WA 2 T B I 2 AR, ()~ FLk/Brij S8FLIRA Z2 T iy XU Aok AT (0 2 Bl

FH)

Figure 5 Shape transition processes during cooling of emulsion systems [56]: (a) slow cooling rate (0.01-0.5 K/min); (b) medium cooling rate
(0.5-2 K/min); (c) deformation processes of droplets in the hexadecane/Brij 58 emulsion system; (d) solid particles obtained at different cooling stages;
(e) hexadecane/C s TAB emulsion droplet transition to a regular icosahedron [6]; (f) computer simulation of droplet shape transition [6]; (g) one-tailed
microswimmer formed by the tetradecane/Brij 58 emulsion system [74]; (h) two-tailed microswimmer formed by the tetradecane/Brij 58 emulsion

system [74] (color online).
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Crystallization and ordered self-organization of soft matter at droplet
interface
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Abstract: The droplet interface has adjustable curvature, surface tension and spherical topology, which provide unique
experimental conditions for crystallization studies. In recent years, novel experimental phenomena of crystallization
behaviors at the droplet interfaces have attracted a lot of attention from researchers, such as spherical crystals with
multiple optical centers, shape transformation driven by intermediate rotator phases, self-driven active droplets. This
review focuses on these novel experimental phenomena, which are very different from crystallization on flat substrates.
We investigate the formation mechanisms behind the complex phenomena and point out the implications of soft matter
crystallization and ordered self-organization at the droplet interface for fundamental research in chemistry, physics,
biology, and other related fields.
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