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Fig. 1 TEM images of PS,,, -b-PLLA,, 5, single crystals grown at 85 °C after a self-seeding process at different
seeding temperatures (T,) for 35 min: (a) 106 C, (b) 108 C and (c) 110 C (left panel) ; The corresponding
size distribution histograms: (a) 300 nm, 18.4% , (b) 500 nm, 12.4% and (c) 1200 nm, 8.4% (right panel)

Fig. 2 TEM images of PS,,, -b-PLLA,, ;, single crystals grown in p-xylene at T, =75 C

after different seeding times (¢.) : (a) 15 min and (b) 35 min
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Fig. 3 TEM images of PS,,, -b-PLLA,, ;, single crystals and their size distribution

Ctystals were grown at different crystallization temperatures (T,) after a self-seeding process at 104 °C for 35

min; (a) 60 C, 2200 nm, 23.5% ,

(b) 75 °C, 520 nm, 13.7% and (c) 85 C, 600 nm,14.5%
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Fig. 4 TEM images of PS-b-PLLA/PLLA composite single crystals obtained with different concentrations of PLLA: (a) 0.05 mg/mL, (b)
0.08 mg/mL, (c¢) 0.1 mg/mL and (d) two single crystals linked together, cp;, =0.15 mg/mL; T, =85 °C, ¢, =10 h
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Fig. 5 AFM height images of PS,,, -b-PLLA,, 5, single crystals grown at different crystallization temperatures (7,): (a) 75 °C,(b) 85 C

and (c) composite single crystal (same as in Fig. 4 (b))

The height profiles via cross-scanning the single crystal are also included. The overall thicknesses are (a) (15.5+1.0) nm, (b) (16.7 =

1.0)nm and (c¢) PS-b-PLLA = (15.0+1.0) nm, dp,;, = (8.6 £1.0) nm, respectively
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Fig. 6 DSC heating scan of PS-b-PLLA single crystals and PS-b-PLLA/PLLA composite crystals in p-xylene solution (a) and

in the bulk state (b) (Crystals are grown at T, =75 °C and 85 °C ; composite crystals are grown at T, =85 C ,cp;, =0. 1 mg/

mL, respectively) ; DSC heating profiles with different scan rates for (c¢) PS-b-PLLA single crystals grown in p-xylene dilute

solution at 7, =85 °C and (d) composite crystals; The plots of the melting points (e) and enthalpy (f) from (¢, d) for PS-b-

PLLA single crystals (labeled as A) and composite crystals (B) as a function of heating rate
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Preparation of PS-b-PLLA Single Crystals and PS-b-PLLA/PLLA
Composite Crystals and Their Thermodynamic Stability

Cun-gui Ma"*, Chun-bo Jiang" *, Hai-ying Huang""*, Fa-jun Zhang’, Tian-bai He" **
(' State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022)
(* University of Chinese Academy of Sciences, Beijing 100049)

(* Institut fiir Angewandte Physik , Universitiit Tiibingen , Auf der Morgenstelle 10, 72076 Tiibingen, Germany)

Abstract In this study, the effects of the various control parameters in preparing high quality PS-6-PLLA
single crystals as well as PS-b-PLLA/PLLA composite single crystals and their thermodynamic properties in
solutions and in the bulk state are reported. Main control parameters including the seeding temperature ( T.,)
and time (i), crystallization temperature ( T, ) are discussed based on their effects on the size and its
distribution , shape and thickness of the resulting crystals. In general ,increasing T, and ¢, lead to larger crystals
with narrower distributions. Increasing T, leads to a morphology transition from lozenge to truncated lozenge.
DSC thermal analysis show that while the single crystals in solution have one melting point, the DSC profiles
show a significant melting and recrystallization behavior in the bulk state after removing the solvent, which
suggests that the crystals are under a metastable state in the bulk. Interestingly, when crystals are annealed at
different temperatures below the onset melting point,the DSC heating profiles show similar initial melting point
and the recrystallization process, indicating that the thermodynamic stability of the crystals does not change
upon annealing. These results further suggest that the lamellar thickening via a-relaxation in the PLLA lamellar
crystals is prohibited and the high thermodynamic stability of crystals can be achieved only by recrystallization.
Keywords Self-seeding technique, Single crystals, Composite single crystals, Thermal stability, DSC
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